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chapters, which include material on the vertebrate j ' . : 
body plan, the historical development of vertebrates ¥ 390 excellent illustrations—some in 
and a discussion of vertebrate classification, are re- color 


duced wi as are appendices. e : 
produced without change, as are the appendi € Th / Anatomy of vertebrates treated in a 
chapters on the organ systems are approximately 


half as long as the original work. The author gives compares manner—without over- 
an interesting account of the functional changes emphasizing human structure 

undergone by the vertebrates in the course of their 
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function in the description of vertebrate organ sys- 


/ Embryology presented to establish an 
understanding of homology 


tems. Histological data are included to explain the J Histological data included 
composition of gross structures and to aid the under- iT oe . ade 
standing of the function of glands and tissues. J Items of major interest in the original 


work retained 
By ALFRED S. ROMER, Alexander Agassiz Professor of Zoology, and 
Director, Museum of Comparative Zoology, Harvard University. 486 pages, 
6%" x 9%”, with 390 illustrations. $5.50. Neu 
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the te chniques by which antigen-antibody reactions time in explanation 
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actions are described briefly in the second chapter. Illustrations are excellent and serve 
Later the development and identification of each re- well to simplify the understanding of 
action are discussed in detail. 
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By PHILIP L. CARPENTER, Professor of Bacteriology, University of 
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Man and Machines 


There is a hard reality behind some of the present-day lurid science 
fiction: Men have now made machines that are challenging the inborn 
anatomical and mental limitations of their masters. 

Man has studied and speculated about his nature for many centuries. 
Probably ever since he first saw his reflection in a prehistoric pool he has 
wondered about himself. Throughout the ages, theologians, lawyers, physi- 
cians, philosophers, poets, myth-makers, and more recently anthropologists, 
psychiatrists, geneticists, physiologists, sociologists, and many other special- 
ists, as well as psychologists, have pondered aspects of the great question 
“What is man?” None has yet produced the final answer. Not even the 
most ardent present-day advocates of the usefulness of psychology would 
dream of maintaining that this one area of study alone can ever give a full 
reply to this obdurate riddle of the Sphinx. Nevertheless, modern experi- 
mental psychology has developed useful techniques and is providing fac- 
tual, fundamental information about human nature. The present-day rela- 
tionship between human beings and machines and society is being made 
more understandable by this science in more than a few respects. When the 
student of mental reactions is asked, “What are the capacities of human 
individuals?” his answer today is far from complete, but it is possible to 
approach an answer in modest, factual terms 

The wise psychologist does not attempt to predict the nature of the end- 
products of human artistic creation or try to determine the boundaries of 
man’s highest intellectual potentialities or spiritual and esthetic insights. 
Rather, psychologists try to describe, wherever possible in quantitative 
terms, basic mental processes, which are often shown to be related to the 
anatomical and physiological living machinery of a unique primate called 
Homo sapiens. 

In general, the information made available as a result of experimental 
psychology is essential to concrete thinking concerning the present-day 
changing relationships between man and his world. The engineer who 
builds a new diesel locomotive is limited by the properties of the materials 
he uses. The weight, strength, heat resistance, elasticity, and other char- 
acteristics of the metals he employs do not predetermine the shape into 
which the material is to be fabricated. On the other hand, parts of such 
engines cannot be made of metals that have other than very specific char- 
acteristics. The same relationship holds for one who would consider how 
modern machines and present-day society are related to the inborn traits 
of every human being. “Which of you by taking thought can add one cubit 
unto his stature?” also applies to other characteristics than height. A jet 
pilot cannot by thought, education, or wishing speed up beyond a certain 
fixed point the time his nerves must take in responding to external stimuli. 
Anyone concerned with designing new airplanes, or with training pilots to 
fly such planes in formations, or with developing a better political or eco- 
nomic system must not forget that, physiologically and psychologically, 
men have a large number of inborn capacities and many specifi limita- 
tions—Lronarp CARMICHAEL, Secretary, Smithsonian Institution. 


This editorial is based on the Arthur Dehon Little Memorial lecture, “Psychology, the 
machine, and society,” given at Massachusetts Institute of Technology, 17 Nov. 1953 
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Genetics of Japan, Past 


In a review of the history of genetics 
in Japan, the name of Chiyomatsu Ishi- 
kawa comes first. Ishikawa was one of 
the few oldest graduates of the Univer- 
sity of Tokyo who majored in zoology. 
He went to Germany as a postgraduate 
student, took his degree at the Univer- 
sity of Freiburg, and served for some 
years as an assistant to Weismann. He 
later became professor of zoology in the 
College of Agriculture at the University 
of Tokyo and was a devoted disciple of 
Weismann and Weismannism until his 
death. The joint papers that Weismann 
and Ishikawa published in 1887, 1888 
and 1889 (/) were concerned with the 
maturation and fertilization of the egg 
of the water flea. These papers dealt 
with cytological and genetical problems 
that might interest even some present- 
day investigators. 

Among his pupils and associates in the 
College of Agriculture, Ishikawa had 
Toyama, who became an assistant pro- 
fessor under Ishikawa and taught seri- 
cultural science. Ishikawa apparently 
suggested that Toyama investigate the 
spermatogenesis and embryonic develop- 
ment of the silkworm. When the redis- 
covery of Mendelism was announced, 
both Ishikawa and Toyama took great 
interest in this new biological principle, 
and the latter immediately focused his 
studies on the heredity of various charac- 
ters of the silkworm. Undoubtedly, the 
silkworm was one of the few animals 
suited for the study of Mendelism, for a 
number of varieties with respect to egg 
color, larval markings, and cocoon char- 


The author is on the staff of the National Insti- 
tute of Genetics, Misima, Japan 
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acters had been isolated by the older 
breeders. Moreover, such a study prom- 
ised to contribute something to practical 
sericulture. 


Silkworm 


Toyama’s first paper on silkworm 
genetics was published in 1906 (2). This 
was one of the earliest papers on Men- 
delism in animals, including Bateson and 
Punnett’s on poultry, Cuénot’s on mice, 
and Lang’s on Cepaea, the land snail. 

One of Toyama’s early works was con- 
cerned with the inheritance of cocoon 
color. He crossed a race that produced 
a white cocoon with a race that produced 
a yellow cocoon and found that the 
colors segregated in the progeny in typi- 
cal Mendelian fashion. Toyama also 
worked on the inheritance of larval 
markings, egg colors and shapes, and 
some physiological characters. The most 
important and best known of Toyama’s 
discoveries was the maternal inheritance, 
which he confirmed in the inheritance of 
certain egg-color types in 1913 (3 

Toyama also discovered the superior- 
ity in vigor and productivity of the F, 
hybrid between certain unrelated races. 
He had conducted for several years a 
large-scale experiment on this problem 
under the auspices of the Governmental 
Sericulture Experiment Station. The re- 
sults were published in 1917, and con- 
firmed the superiority of the F, hybrid 
in respect to growth rate, vigor, and 
quantity of cocoon fiber. He thus recom- 
mended the breeding of such hybrids to 
the breeders of the whole country. This 
was certainly a great discovery, some- 
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thing like that of hybrid corn from the 
practical viewpoint. Recently, I was in- 
formed of a hybrid strain of silkworm 
called J 122 established by one Nobu 
Nakazato. This strain is now recognized 
for various reasons as one of the best (or 
perhaps the very best) strains, and is 
being reared extensively in Japan. The 
value of the annual increase of yield due 
to the use of this strain is estimated at 
3000 million yen, which is equivalent to 
$8.3 million 

Toyama’s untimely death took place 
in 1918 in the midst of an active life 
His investigation of silkworm genetics 
was handed down to several younger 
workers. Tanaka took the leadership of 
this group. He is a graduate of Sapporo 
University. He became assistant profes 
sor of sericultural science in the same 
university. He later moved to Kyushu 
University and taught sericulture and 
genetics. He has devoted himself to the 
study of silkworm genetics and has made 
important discoveries. Many men who 
are now engaged in the genetics and 
breeding of the silkworm in various parts 
of Japan are Tanaka’s former pupils 

The silkworm culture is an age-old, 
great industry of Japan; raw silk and 
silk fabrics had been the country’s most 
important export goods for many years 
Naturally, great effort was made to pro- 
mote scientific studies of the improve 
ment of sericulture and filature. A state 
institute on a fairly large scale devoted 
entirely to this purpose was established 
in 1911 and is still in existence. Several 
prefectures run local sericulture experi- 
ment stations. Three schools of colleges 
grade trained many young men for the 
practice or teaching of sericulture. These 
colleges now form parts of local universi 
ties. Really, no other insect among the 
many hundred thousands of species has 
been studied so intensively, and no other 
country has ever spent so much money 
for such a study. It is only natural that 
Japan is unrivaled in this particular field 
of study, and this is particularly true of 
the genetics of this insect. The bibliog 
raphy of the comprehensive Genetics of 
the Silkworm (4) edited by Tanaka re 
fers to nearly 1000 papers, of which at 
least 80 percent were written by Japanese 
investigators; and the majority are papers 
on genetics. Another book on the genetics 
of the silkworm, entitled The Recent Ad 
vances in Gene Analysis of the Silkworm 
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3) and written by five leading contem- 


porary silkworm geneticists, enumerates 
210 different genes that are distributed 
in 15 linkage groups. Thus the geneti« 
studies of the silkworm form an impor- 
tant part of the contributions of Japan- 
ese investigators to the advancement of 
genetics in general. 

If I mention the outstanding contribu- 
tions made by our silkworm geneticists 
to genetical science in general, apart 
from Toyama’s works that I have al- 
ready mentioned, first comes Tanaka’s 
discovery of the absence of recombina- 
tion in the female, which is the hetero- 
gametic sex in moths. This phenomenon 
stands in contrast to the similar phenom- 
enon known in Drosophila, in which re- 
combination does not occur in the male 
sex. This discovery of Tanaka’s in 1913 
came very shortly after the discovery of 
the analogous phenomenon in Drosoph- 
ila (6). 

Next I may mention the mode of sex 
determination which was worked out 
more recently primarily by Hashimoto 
and Tazima (7). Sex determination in 
the silkworm is very different from that 
in Drosophila. It is extremely simple and 
lear-cut. The W chromosome is en- 


tirely responsible for this mechanism. 
The presence of a single W chromosome 
is sufficient to produce the female sex, 
irrespective of the number of Z chromo- 
somes and autosomes. Thus, 


2A + ZZ 4 2A + ZW g 
2A +ZO 4 3A + ZZW Q 
3A + ZZ $(? 3A+ZZZW & 
3A+ZZZ &(? tA + ZZZW 


tA + ZZWW 


Even combinations such as 3A + ZZW, 
3A+ZZZW, and 4A + ZZZW have been 
found to be female. Tazima has endeav- 
ored to determine the exact locus of the 
gene or gene complex for the female sex, 
He obtained deletions of various parts of 
the W chromosome by means of x-ray ir- 
radiation and has obtained evidence that 
the gene or gene complex that is respon- 
sible for the mechanism of sex determi- 
nation is apparently localized in a part 
of this chromosome, No conclusive data 
for the presence of a gene or a gene com- 
plex that is responsible for the male sex 
have been found. 

The mechanism of sex determination 
is going to have a practical significance 
very shortly. In the silkworm, the male 
is considered to be superior to the female 
from a practical viewpoint. This is be- 
cause the male larvae grow faster than 
the female larvae, the proportion of the 
fiber layer in the male cocoon is signifi- 
cantly greater than that in the female 
cocoon, and the fiber of the male cocoon 
is more uniform in its fine texture. Thus, 
if the sex of a silkworm can be distin- 
guished in an early larval or egg stage, 
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it would be very valuable from the 
practical viewpoint. Tazima has obtained 
a strain having a piece of the second 
chromosome translocated to the W chro- 
mosome (8). This second chromosome 
piece carries the dominant gene “Sable,” 
which gives the larva a characteristic 
sooty color and the egg a dark color. 
This character serves as the marker for 
the female sex. The young larvae that 
exhibit this color in this particular strain 
are invariably females. Tazima has suc- 
ceeded in making this translocated piece 
so short that it does not interfere with 
the vitality of the insect. He has also 
succeeded in rearing a new strain in 
which the sex can be distinguished in 
the egg stage, by combining the trans- 
located strain with another strain that 
is characterized by a light egg color. In 
this new strain, all dark-colored eggs are 
female, while all light-colored eggs are 
male. These eggs are laid in a mixture 
by heterozygous mother moths. The eggs 
are detached from the pasteboard as 
grains, and separated into two groups by 
using a machine especially devised for 
this purpose and utilizing a photoelectris 
effec a 

For a general survey of the contribu- 
tion of silkworm genetics to the sericul- 
tural industry, I may quote a recent note 
by Yokoyama (9), who is at present 
director of the Government Sericulture 
Experiment Station. In this note Yoko- 
yama compares the figure for 1911 with 
that for 1951 in respect to the total yield 
of raw silk, on the one hand, with the 
total amount of the eggs used for the 
culture and the total area of the mul- 
berry plantations, on the other. The yield 
of raw silk happened to be nearly the 
same in these two years, while the 
amount of the eggs used in 1951 was 
only 19 percent of the amount used in 
1911, and the land area of mulberry 
plantation i 


1 1951 was only 40 percent 
of that in 1911 


the extent of the improvement that has 


These facts plainly show 


been accomplished by our geneticists in 
the breeding of the silkworm. 


Goldfish and Oryzias 


Next to the silkworm, the animals 
that early Japanese geneticists used as 
materials for their studies were goldfish 
and another 
Aplocheilus 
“Medaka.” 


work on the goldfish but did not get any 


freshwater fish, Oryzias 
latipes, which we call 
Toyama did some genetic 


striking results. His work was succeeded 
by that of Higurashi (/J0) and further 
by that of Matsui (7/7), both of whom 
worked in the Fisheries Institute of the 
Department of Agriculture. 

Oryzias has an advantage over the 
goldfish in its smaller size, quicker de- 





velopment, and in its hardiness. This 
fish is commonly found in rice paddies 
all over Japan. Its red and white vari- 
eties are often kept with goldfish in Japa- 
nese homes. Ishihara, who was a profes- 
sor of human physiology in Kyushu 
University, did some work on the genet- 
ics of this fish, and published a paper in 
1917 (12). More extensive breeding stud- 
ies of this fish were conducted by Aida 
in Kyoto, and his paper appeared in the 
1921 issue of Genetics (13). He dis- 
closed in this paper the presence of a 
gene for red body color in the Y-chro- 
mosome and its transfer by crossing over 
to the X-chromosome. This discovery 
coincided with Winge’s discovery that 
disclosed essentially the same fact in the 
tropical fish Lebistes. The paper of Aida 
interested all geneticists, for it clearly 
demonstrated the presence of a gene in 
the Y-chromosome and also crossing over 
in the heterogametic sex, neither of which 
had been demonstrated at that time 


Influence of R. B. Goldschmidt 


An event that should not pass without 
mention in the history of Japanese genet- 
ics was R, B. Goldschmidt’s sojourn in 
Tokyo. Goldschmidt visited Japan first 
in 1914 to collect materials for his work 
on Lymantria. He was an old friend 
of Ishikawa, whom I mentioned at the 
beginning of this article. After Ishi- 
kawa’s retirement, Goldschmidt took his 
chair in the Agricultural College of the 
University of Tokyo and stayed there 
from 1924 through 1926. During this 
period, and after his return to Berlin, 
several young Japanese men studied ge- 
netics and cytology with Goldschmidt, 
and many of them completed their doc- 
toral theses. Goldschmidt’s relationship 
to genetics and geneticists in Japan is 
still intimate in various ways, and Japa- 
nese genetics has been indebted to Gold- 
schmidt for guidance and encourage- 
ment for a number of years. 

One of the outstanding works accom- 
plished by Goldschmidt’s students was 
Masui’s discovery of a simple method of 
“sexing” young chickens. I have been in- 
formed that in the United States alon 
there are about 2000 men engaged in 
this work. How much labor and expense 
in poultry farms all over the world are 
saved by sexing young chickens by this 
method is difficult to estimate. However, 
it is certain that it is enormous. 


Genetics of Other Animals and Man 


Drosophila was brought first by my- 
self in 1925 from Morgan’s laboratory 
in Columbia University to the Zoologi- 
cal Institute of Kyoto University. Seven 
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or eight associates or students of mine 
worked on this material. Of these men, 
Kikkawa is probably best known, through 
his paper on the biochemical genetics of 
the eye colors of Drosophila and the eye 
and egg colors of the silkworm (/¢4). 
He is at present in the chair of genetics 
of Osaka University, and he is now con- 
ducting interesting studies on the rela- 
tionship of various metal elements to 
colors of animals and plants. 

Besides these workers in the genetics 
of Drosophila, several other boys and 
girls in Kyoto University majored in ge- 
netics under me, studying materials as 
diverse as man, mouse, Habrobracon, 
Trichogramma, Harmonia (ladybeetle 
Colias, Ephestia, Aphiochaeta 
teran 


a dip- 
a marine copepod 
sea-urchins, and protozoa. It is a great 
pity that more than half of them died 
during or after the war. Japanese genet- 
ics has lost in them several promising 
young workers. 

The study of Drosophila is also thriv- 
ing under Moriwaki in the Metropolitan 
University in Tokyo. The genetic and 
cytological studies of Kawamura and his 
pupils in Hiroshima University with 
some lower vertebrate materials, such 
as frogs, salamanders, newts, and fresh- 
water fishes, are also worth mentioning. 
They are investigating in these mate- 
rials the problems of polyploidy and 
heteroploidy, as well as racial and sub- 
specific differentiation. 

Animal cytology in Japan has had its 
center in Hokkaido University in Sap- 
poro. Oguma started this center about 
1920 and directed it for about 20 years. 
He was succeeded by Makino, who is 
now focusing his own and his pupils’ 


Tigriopus 


studies on the cytological investigation 
of tumors 

In the field of human genetics, Furu- 
hata is one of the pioneers in the study 
of blood groups. He proposed in 1927, 
in regard to the inheritance of the ABO 
groups, a genetic theory (/5) that is 
essentially the same as Bernstein’s the- 
ry, but that was advanced independ- 
ently of that author. Since then, Furu- 
hata and his associates have continued 
their studies on the blood types of man, 
as well as of animals, and have discov- 
ered several apparently new types in 
human blood. These discoveries were 
made independently of the studies of 
European and American investigators. 
The Japanese investigators are now en- 
deavoring to check each type of their 
discoveries with some types recently re- 
ported by Western investigators. 

I have collected pedigrees of heredi- 
tary diseases and abnormalities from the 
Japanese medical literature and com- 
piled two monographic papers (/6). As 
a result of this work, I have found that 
the Japanese people do not seem to dif- 
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fer much from Western people in the 
kind and in the mode of inheritance of 
such abnormalities, as well as in the inci- 
dence of the gene that controls each ab- 
normality, but they often differ rather 
considerably in the incidence of genes 
that are responsible for normal (for ex- 
ample, blood types and eye colors) or 
subnormal (for example, dizygotic twin- 
ning, osmidrosis axillae) characters. 
This is only a very rough statement, but 
it seems to be applicable to genetic dis- 
tinctions between human races in general. 


Plant Cytology and Genetics 


Among the pioneers of plant genetics 
in Japan was Ikeno, who was a professor 
in the College of Agriculture in Tokyo 
University. Ikeno is well known as the 
discoverer of the motile male cell (sper- 
matozoon) of Cycas (17). The discovery 
of a similar spermatozoon in the Gingko 
by Hirase (1/8), which was made about 
the same time, was largely due to Ikeno’s 
suggestion. Ikeno took an interest in 
Mendelism and conducted »reeding ex- 
periments with Capsicum (red pepper), 
Plantago, and the rice plant (/9). His 
book (20), written in Romanized Japa- 
nese and first published in 1913, contains a 
simple and clear presentation of Mendel- 
ism, something like Punnett’s Mendelism 
that had been published 6 years pre- 
viously. Also, Hoshino’s studies on the 
genetics of the flowering time of peas 
and rice, published in 1915, is note- 
worthy, for it was one of the pioneer 
works in quantitative genetics (2/). 

Next I must mention the name of 
Fujii, plant geneticist and cytologist and 
a pupil of Strasburger. He took the first 
chair of genetics in Japan which was 
started in 1918 as one of the chairs in 
the Botanical Institute of Tokyo Uni- 
versity. The majority of the present plant 
cytologists and geneticists we have are 
either Fujii’s pupils or his pupils’ pupils 
Indeed, cytology is rather heavily repre- 
sented in all branches of biology in Ja- 
pan. The international organ of cytology, 
Cytologia, was started in 1929 under 
Fujii’s editorship. 

The contributions of Japanese cytol- 
ogists, especially to the knowledge of 
polyploidy in various plant groups, are 
widely recognized. Kihara’s pioneer work 
on genome analysis carried out with 
wheat varieties is highly important both 
from the theoretical and practical view- 
points (22). His synthesis of the culti- 
vated breed from the cross of an emmer 
wheat with Aegilops squarrosa in 1944 

23 coincided with McFadden and 
Sears’ essentially identical demonstration 
Kihara’s in- 
genious breeding method for obtaining 


by a similar experiment 


seedless watermelons is certainly a good 


example of the direct application of ge- 
netic knowledge to practical plant breed- 
ing. I have been told that fairly large 
amounts of the “seeds of seedless water- 
melons” are exported from Japan to the 
United States every year. 

The breeding of strains of rice resist- 
ant to low temperatures was accom- 
plished by Terao and others and is an 
outstanding contribution of Japanese 
plant geneticists to agriculture, one com- 
parable to the contribution of animal 
geneticists to sericulture. Imai’s study 
on the genetics of the morning-glory 

24) was among the best-known works 
of plant genetics that was published in 
the 1930’s and 1940’s. 

I am afraid I shall be blamed for 
putting too much stress on animal genet- 
ics, especially silkworm genetics, and too 
little emphasis on plant genetics, This is 
because I am an animal and a human 
geneticist, and my knowledge of plant 
genetics is more limited than my knowl- 
edge of animal genetics, and also because 
very few of our silkworm geneticists have 
published their works in English or any 
other European language, whereas most 
of the plant geneticists and cytologists 
have written papers in English or 
German. 


Evolution 


Let me add a few words about the his- 
tory of the permeation of the concept of 
evolution among the Japanese. This con- 
cept was first introduced to us by E. S 
Morse, who was a pupil of Louis Agassiz 
but a devoted disciple of Darwin. Morse 
came to Japan in 1881 and became the 
first professor of zoology in Tokyo Uni- 
versity. He gave popular lectures on Dar- 
winism on many occasions and was heard 
with great interest. His work of propagat- 
ing the evolutionary concept was taken 
up by Japanese biologists, notably by 
Ishikawa and by Oka. Because of the al 
sence of religious prejudice in Japar 
this con ept found no obstacle in diffus- 
ing among the Japanese people. 


Genetics Society of Japan 


The Genetics Society of Japan was 
started in 1915 under the name of th 
Japanese Society of Breeding. It was dis 
continued for a few years after the publi- 
cation of two numbers of its organ and 
was reborn in 1920 under the name of 
the Genetics Society of Japan. It has at 
present more than 1000 members. These 
members belong to one of the lf 
branches distributed in various districts 
of the country. The branches hold local 
meetings at regular or irregular intervals 
The societv also holds general meetings 
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annually at different cities where these 
branches are located. 


Genetics Institutes 


There are four chairs of genetics in 
Japanese state universities, one in the 
Faculty of Science of Tokyo University, 
which I have mentioned already, another 
in the Faculty of Agriculture in Kyoto 
University, still another in the Faculty 
of Medicine in Osaka University, and 
the fourth one in the Faculty of Science 
in Okayama University. However, genet- 
ics forms an important part of the courses 
of the biology departments in most of 
the universities in Japan. Some medical 
schools also have lectures on genetics, 
although the hours devoted to genetics 
are unreasonably few. 

The establishment of the National In- 
stitute of Genetics in 1949, at Misima, 
was an important event in the history of 
genetics in Japan. The institute has six 
departments. About 30 research mem- 
bers studying materials ranging from 
man to virus are occupied in various 
fields of this science. Although they are 
working under the pressure of severe 
handicaps as a result of various difficul- 
ties of present-day life in Japan, they 


will undoubtedly produce in their stud- 
ies something that will contribute to the 


future advancement of genetics—at least 


we are hoping so. 
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World Symposium 


on Applied Solar Energy 


Guy Benveniste and Merritt L. Kastens 


With the purpose of fomenting and ac- 
celerating solar energy research and 
utilization, the Association for Applied 
Solar Energy, the University of Arizona, 
and Stanford Research Institute spon- 
sored the first World Symposium on Ap- 
plied Solar Energy and the associated 
Conference on Solar Energy in Tucson 
and Phoenix last November. More than 
1000 scientists, industrialists, and inter- 
ested laymen gathered to listen to 130 
papers and addresses and to discuss ways 
to use the energy of the sun. The meet- 
ings were made particularly significant 
by the large attendance from abroad. 
From all over the world, nearly every 
laboratory or organization concerned 
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with solar energy research sent represen- 
tatives to Phoenix. Thanks to the Ford 
and Rockefeller Foundations, UNESCO, 
the Office of Naval Research, the U.S. 
Air Force, the National Science Founda- 
tion, and the National Academy of Sci- 
ences, 130 foreign delegates from 31 
different nations were able to join thei1 
American colleagues in the Valley of the 
Sun. 

The participants were also able to ob- 
serve nearly 100 working exhibits of prac- 
tical developments at a special engineer- 
ing exhibit located in the strong Phoenix 
sunshine. Exhibitors from this country 
and abroad participated in this special 
event. 
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The significance of these meetings will 
probably be felt as an upsurge of activity 
and research follows the discussions and 
evaluations that took place. There is lit- 
tle doubt that the papers discussed, and 
the close relationships that were estab- 
lished among scientists, engineers, econo- 
mists, industrialists, and businessmen will 
advance the day when we may rely more 
directly on sola energy. 

The papers delivered at the conference 
in Tucson were more technical in nature, 
while those presented in Phoenix were 
of more general interest and served as 
an introduction to solar energy research 
for the many nonspecialists who attended 
the meetings. The subjects of the papers 
at both meetings can be roughly divided 
into three categories: (i) solar energy 
measurements; (ii) increasing the world’s 
supply of energy (mechanical, electric, 
and chemical); and (iii) increasing the 
world’s supply of food (for both animal 
and human consumption 

Within these categories, some papers 
were devoted to basic research consid- 
erations, some to engineering problems 
related to the use of solar energy, and 
still others to the economic and indus- 
trial significance of the technical possi- 
bilities of solar energy. 


The authors are, respectively, research engineer 
and assistant director of Stanford Research Insti- 
tute, Menlo Park, California. 
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Solar Energy Measurements 


A technical conference cosponsored by 
UNESCO on solar energy measurements 
was held in Tucson at the beginning of 
the symposium. This conference was 
under the chairmanship of S. Fritz of the 
U.S. Weather Bureau. 

Although many radiation-measuring 
stations exist in many countries, it is ap- 
parent that data about insolation are not 
readily available for large areas. The 
problems considered in Tucson included 
the type of additional information that is 
most needed—the degree of measure- 
ment accuracy that is sufficient for most 
uses and the instruments that are re- 
quired to perform these measurements 
correctly and simply enough to permit 
their widespread use throughout the 
world. 

A. J. Drummond of the Union of 
South Africa reported that probably the 
best integrated solar measuring network 
in existence to date is under the sponsor- 
ship of the Weather Bureau of the Union 
of South Africa. However, even the dele- 
gates from South Africa were very much 
aware that this network is not extensive 
enough and that a much larger network 
of stations is needed. These new stations 
need not all make measurements with 
the accuracy and detail with which they 
are now made in most meteorological 
stations. But by combining the more gen- 
eral radiation data that would be ob- 
tained for large areas with the detailed 
data available in the existing stations, 
sufficient knowledge would be gained 
about the characteristics and distribution 
of solar radiation to allow for planning 
the construction of solar houses, solar 
engines, solar furnaces, and other appli- 
cations for utilizing the sun’s energy. 

A total of 14 papers was presented 
during the radiation measurement con- 
ference. Among these, the papers of H. 
Stratmann of the Kohlenstoffbiologische 
Forschungsstation in Essen, Germany; R. 
Kassander of the University of Arizona; 
L. Morikoéfer of the Physikalisch-Mete- 
orologisches Observatorium at Davos 
Platz, Switzerland; and F. Tonne of the 
Institut fiir Tageslicht Technik in Stutt- 
gart, Germany, described radiation meas- 
urement instruments. M. Migeotte of the 
Université de Liége, Belgium; R. Dog- 
niaux of the Institut Royal Meteoro- 
logique de Belgique; and A. J. Drum- 
mond also described instruments that 
they believed to be well suited for “mass 
utilization.” Unfortunately, there was no 
agreement on the type of instruments 
best suited for these measurements. Of 
the various suggestions made, none were 
accepted by all those present. However, 
P. Courvoisier of the International Ra- 
diation Commissicn said after the meet- 
ing, “After all, we have not come here 
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to solve all the problems at one time. 
Now we can go back, knowing what is 
wanted, and in due course someone will 
come up with the right ideas at the right 
time.” 


Increasing World Energy Supplies 
How to convert solar energy into me- 


chanical, 
energy 


chemical 
this was the main problem and 
one that nearly everyone at the sympo- 
sium was anxious to talk about. Physi- 
cists, physical chemists, engineers, and 
economists attacked the problem accord- 
ing to their own disciplines, and the in- 
dustrialists and businessmen who had 
joined them attempted to evaluate and 
correlate the various approaches. The 
conversion processes considered were (i) 


electric, or even 


thermal conversion processes—flat-plate 
collectors and concentrators; (ii) elec- 
tric conversion processes—photoelectric 
cells, photogalvanic cells, and thermo- 
couples; and (iii) photochemical proc- 


esses. 


Thermal Conversion Processes 


Flat-plate collectors. In the solar 
energy field there are two schools of 
thought. One is dedicated to concentrat- 
ing solar energy, while the other is de- 
voted to collecting solar energy with flat- 
plate collectors at relatively low tem- 
peratures, The flat-plate collectors make 
use of the hothouse effect, absorbing the 
radiation on a dark surface and inhibiting 
reradiation loss by appropriate insulation 
and usually one or more parts of glass 
cover plates. These flat-plate collectors 
have been studied for several years, par- 
ticularly by H. C. Hottel at Massachu- 
setts Institute of Tec hnology (] ‘ Their 
characteristics are well known and they 
are efficient as long as the output tem- 
peratures needed are low. Filat-plate 
collectors used to heat water to a tem- 


perature of about 50° to 70°C may well 
operate with an average efficiency of 50 
percent; they are very inefficient at tem- 
peratures above 100°C, 

Up until the present, most flat-plate 
collectors have been used in hot-water 
installations, space-heating installations, 
and in mechanical pumps. 

Solar water heaters using flat-plate col- 
lectors have been in use in the southern 
part of the United States for many years. 
Their usefulness has therefore already 
been described in the literature (2 

H. Heywood of the Imperial College 
of Science and Technology, London; I. 
Tanashita of Keio University, Tokyo; 
and L. F. Yissar of Holon, Israel, de- 
scribed installations that have been built 
in their countries. These installations con- 


sist usually of a flat-plate collector area 

from 30 to 60 square feet, depending on 
climate and consumption) connected to 
an insulated storage tank (50 to 100 gal- 
lons) that is located about 2 feet above 
the collector to permit thermosiphon flow 
of the heated water. These installations 
were described as economical and effi- 
cient. 

J. Hobson of Stanford Research Insti- 
tute indicated in a paper concerned with 
the economics of solar energy that, as a 
rule of thumb, solar water heaters are 
economical wherever competing fuels 
cost more than $1 per million British 
thermal units—assuming, of course, that 
there is enough sunshine. He believes that 
a vast rural market exists for such heat- 
ers and that solar water heaters could be 
manufactured in the United States in 
large quantities for this potential market. 

Space heating and space cooling were 
considered in several papers. R. W. Bliss, 
Jr., of Amado, Ariz.; M. Telkes of New 
York University; G.O. G. Léf of Denver, 
Colo.; and H. C. Hottel of Massachusetts 
Institute of Technology described their 
experiences with the solar houses they 
have built in the past and the improve- 
ments they would now propose. A paper 
describing a system using solar-energy 
collectors in conjunction with a heat 
pump installation was described by P. 
Sporn and E. R. Ambrose of American 
Gas and Electric Service Corporation. 
Various other papers were presented and 
were followed by a discusison of the ar- 
chitectural problems of solar collectors. 

The papers indicated that solar collec- 
tors with auxiliary conventional heat 
sources can supply all space-heating re- 
quirements of dwellings with adequate 
roof area in regions with average or bet- 
ter-than-average climates. The installa- 
tions that have been built in the United 
States have been comparatively expen- 
sive, and the cost of producing solar 
British thermal units for space heating 
has competed with difficulty with the cost 
of conventional heat sources. To date, 
most of the solar installations built in the 
United States have been built in or near 
cities, where fossil fuels are relatively 
inexpensive. The solar houses built in 
Denver, Colo., (3), Cambridge, Mass., 

4), and Dover, Mass., (5) , were all lo- 
cated near adequate fuel markets. The 
only exception, the Bliss solar installation 
built in the southern Arizona desert, still 
has to compete with installations using 
bottled gas, which is fairly inexpensive 
in that part of the United States. The 
Bliss house, using an outdoor, hot-air 
solar collector and rock bin for storage, 
can be both heated and partially cooled 
by means of its solar-collector installa- 
tion. The cooling cycle consists essen- 
tially of storing the coolness of the night 
desert air in the “rock-bin” storage sys- 
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tem; the cool air is used during the day 
by circulating house air through the rock 
pile. The installation is reported to have 
cost $4,000 (6), which is quite an invest- 
ment for a small space-heating-and-semi- 
cooling plant, even in this country, where 
we are willing to pay more than other 
peoples to be comfortable during cold 
and hot spells. 

Still, there should be little doubt that 
space heating, and ultimately, space cool- 
ing will become important uses of solar 
energy. It is inevitable that in all areas 
of the world where fuels are relatively 
expensive and where some sunshine and 
roof space are available, man will sooner 
or later turn to the sun to heat his home. 

Further research in finding ways of in- 
tegrating solar collectors into the design 
of homes and of reducing heat losses and 
costs is bound to make this application 
of the sun’s energy an economical pos- 
sibility. This research effort is important 
since space heating and cooling energy 
requirements represent about 30 percent 
of all the energy that is consumed in the 
United States today. 

Another interesting use of flat-plate 
collectors is in mechanical pumps. Using 
the sun to generate power has been the 
dream of men for many years. During 
the last century, many American engi- 
neers devoted much time and effort to 
developing solar pumps. The attempts 
of Ericson (1888), Boys (1900), and 
Shuman (1906) are well known today 
(7). Their efforts usually failed because 
the equipment developed was bulky and 
expensive and because, at that time, the 
competing fuel—coal—was becoming 
less and less expensive as mining tech- 
niques were improved constantly. 

The hundreds of Arizona farmers who 
visited the solar exhibit in Phoenix ob- 
served a simple Italian solar pump in 
action. Such was their interest that it 
has been conservatively estimated that 
50 of these pumps, manufactured by the 
Somor Company in Lecco, Italy, could 
have been sold on the spot if they had 
been available. 

This pump utilizes an ordinary flat- 
plate collector to vaporize sulfur dioxide 
which drives a simple, one-cylinder mo- 
tor that is cooled by the pumped water. 
The pump converts solar energy into 
mechanical energy at about 4-percent 
efficiency. 

In his paper on the “Economics of 
solar energy,” J. Hobson estimated the 
cost of this power to be, in optimum cir- 
cumstances, between 5 and 10 cents per 
kilowatt hour. This figure reflects the 
high initial price of these devices and 
the Jow load factor under which they 
must operate with intermittent solar 
energy. However, 10 cents per kilowatt 
hour is not expensive power where other 
fuels are not available and where man 
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must depend on animal power or even 
his own power for his daily bread, 

Some recent developments with selec- 
tive surfaces indicate that it may be pos- 
sible to reduce the cost of flat-plate collec- 
tors appreciably in the near future. Prob- 
ably of greatest interest in this respect 
was a paper presented by H. Tabor of 
the Research Council of Israel. He re- 
ported on the possible use of selective 
surfaces to obtain substantially higher 
temperatures than are possible with or- 
dinary flat-plate collectors. 

A selective surface can be defined as 
a good absorber of sunlight and a poor 
emitter of thermal radiations. Sunlight 
comes mostly in short wavelengths of 300 
to 2000 millimicrons. On the other 
hand (from Wien’s displacement law), 
the thermal radiation emitted by a body 
heated to 300° to 400°C has wave- 
lengths mostly above 2000 millimicrons. 
A selective surface is therefore absorp- 
tive to short-wavelength radiations and 
reflective to long-wavelength radiations. 
It absorbs sunlight readily and emits 
little heat. 

Naturally, most good conductors with 
a low emissivity coefficient will also be 
highly reflective. Tabor gave the exam- 
ple of a highly polished aluminum plate 
that may have an emissivity of 0.039 at 
100°F but is at the same time a poor 
absorber of sunlight. The approach Tabor 
took was to deposit a very thin film on 
the bright metal base to make the sur- 
face appear black in the visible spectrum. 
These deposits can be made with metal- 
lic smoke films like the gold smoke filters 
that were produced by Harris and others 
at Massachusetts Institute of Technology 

8) or by other techniques such as elec- 
trolytic plating and chemical or electro- 
chemical surface treatment. Tabor ex- 
perimented with blackening of copper 
and silver by sulfides, stopping the proc- 
ess when a very thin layer had been pro- 
duced. He obtained an apparently black 
surface with a low emissivity. He also 
obtained such selective surfaces by de- 
positing a very thin black nickel layer 
on various metals. In this way, he ob- 
tained a collecting surface, nearly black 
to the visible spectrum and therefore a 
good absorber of sunlight, but still highly 
reflective to long-wavelength radiation 
and a poor emitter of heat. 

Even with such selective surfaces, the 
solar collector still requires a glass cover 
to reduce convection heat losses. Tabor 
believes a collector-motor device using 
a surface with an emissivity E=0.1 and 
with the space between the metal and 
the glass partially evacuated could yield 
a yearly over-all theoretical Carnot effi- 
ciency of 14 percent and an average tem- 
perature of 172°C. If no vacuum is used, 
the estimated over-all efficiency is about 
8 percent. It is therefore probable that 





solar pumps using such surfaces could 
operate at average efficiencies of about 
10 percent, 3 times as high as presently. 
Such an increase in efficiency without a 
corresponding increase in the cost of the 
collectors could mean a very substantial 
cost reduction. A pilot plant was built 
in Israel, and further experimental tests 
will be carried on in the near future. 

Concentrators. To a“flat-plate collector 
man,” all attempts to concentrate solar 
energy are hopelessly expensive and diffi- 
cult, since moving mirrors and structures 
are required. To a “concentrator man,” 
all attempts to use flat-plate collectors 
are a waste of time, since the collectors 
are clumsy, large areas are required, and 
no high temperatures are attainable. 
However, the meetings in Tucson and 
Phoenix indicated that concentrators also 
can certainly be used successfully. They 
have been used in many different ways. 
Small parabolic reflectors with an area 
of about 1 square meter have been 
shaped into solar cookers; large accurate 
parabolic reflectors are used as solar 
furnaces; cylindroparabolic collectors 
have been used in steam-boiler installa- 
tions, and, finally, arrays of fiat mirrors 
aimed at a single target can be used for 
many purposes. 

Depending on the concentration ratio, 
temperatures can be reached all the way 
from ambient temperature to 3500°C. If 
reasonable efficiencies are desired, it can 
be shown that flat-plate collectors are 
best used for temperatures up to 70° or 
80°C, selective-surface collectors up to 
175°C, and concentrators from 100°C to 
3500°C. The main disadvantage of con- 
centrators is that the collector or an 
auxiliary mirror must track the sun, and 
the mechanism that is required to do this 
is usually expensive. 

The papers presented by J. A. Duffie 
of the University of Wisconsin; M. L. 
Ghai of General Electric Company; and 
M. Telkes of New York University de- 
scribed various models of solar cookers. 
J. Hobson indicated in his paper that 
there is little doubt that solar cookers 
are economical. There is no doubt, too, 
that those developed to date (9)—mostly 
outdoor solar cookers where food is 
cooked at the focus of a small parabolic 
reflector—are not yet liked and accepted 
by the people for whom they are in- 
tended and that they are not an accept- 
able substitute for the age-old custom of 
cooking with charcoal or wood or even 
cattle dung, as in India or Egypt. The 
solar cooker cannot after all replace the 
conventional brazier completely, at least 
not at night or on rainy days. Also, and 
more important, these cookers now sell 
for about $15 (70) and there are few 
poor people, especially in India and 
in Egypt, who can afford them. 

New research efforts must be directed 
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toward designing a more practical and 
economical solar cooker before any vast 
number of the poor populations of the 
earth agree to change their customary 
cooking methods. Meanwhile 
American manufacturers are examining 


various 


the possibility of marketing cookers for 
the large barbecue and picnic market in 
this country. 

Much interest was shown in solar fur- 
Trombe of 
the French National Center for Scientific 


naces at the symposium. F. 


Research, reported on the work at th 
Mont Louis Laboratory in the Pyrences, 
where a 35-foot furnace—the largest in 
the world—has been in operation for sev- 
eral years. There is no doubt that the 
solar furnace is a well-established high- 
temperature research tool that permits 
from contamination by 
flames, magnetic fields, and the like, at 
temperatures as high as 3000° to 
3500°C. 


operation fre¢ 


Some of the participants expressed the 
belief that the solar furnace is also a 
potentially useful industrial tool. To in- 
troduce French industry to the possibili- 
ties of this tool, G. Dupouy, director of 
the French National Center for Scientific 
Research, announced that construction 
was beginning on a 1000-kilowatt furnace 

10 times larger than the one at Mont 
Louis) to be located in the Pyrenees not 
far from existing installations. This fur- 
nace will be used for the production’ of 
ceramic and metallurgical materials. 

The most interesting report on steam 
generation was prepared by V. A. Baum 
of the heliotechnical laboratory of the 
U.S.S.R. of Science. Some 
years ago the Soviets built a large (80 


Academy 
square meters) parabolic concentrator to 
generate steam, which was used in a re- 
frigeration cycle, Although this installa- 
tion was bulky and expensive, it was the 
first time solar energy was used for the 
production of ice. Baum reported that 
he could produce 250 kilograms of ice 
per day with this unit. 

In his paper, Baum described the plans 
for a centralized 1000-kilowatt solar 
power plant now on the drafting boards 
of his laboratory. This plant will be able 
to generate steam at 350°C and 16 at- 
mospheres pressure. It would consist of 
a central black-body boiler on a 40-meter 
tower at the focus of 23 concentric rail- 
road tracks on which railroad cars with 
flat mirrors would focus the sun’s rays 
to the unique target. The mirrors would 
follow the apparent path of the sun by 
traveling during the day around the 
track. The target would also rotate slowly 
during the day to follow the sun. This 
plant would then produce steam for elec- 
tric-power generation and use low-pres- 
sure steam to heat homes in winter and 
to cool them in the summer with a re- 
frigeration unit. 
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Some interesting work with concentra- 
tors has also been done in India by K. 
N. Mathur and K. L. Khanna at the 
National Physical Laboratory of India 
and by A. L. Gardner of the Indian 
National Scientific Documentation Cen- 
tre. Their interest has been mostly hot- 
air engines (J7), and Gardner has de- 
veloped very simple and very cheap 
concentrators consisting of arrays of flat 
mirrors aimed at a single target. 

One cannot leave this particular sub- 
ject without mentioning the pioneering 
work in this country of Charles Abbott 
of the Smithsonian Institution, who has 
built (72), and is still building, small 
solar engines with specially designed flash 
boilers to permit rapid steam generation 
under exposure to sunshin« 


Electric Conversion Processes 


Photovoltaic cells. Much attention was 
devoted at the symposium to recent de- 
velopments with voltaic cells for convert 
ing sunlight directly into electric energy. 
Nine papers were devoted to this sub 
ject. G. L. Pearson and M. B. Prince of 
Bell Telephone Laboratories reported 
some of their work with silicon cells that 
has received considerable attention in 
the press and technical literature (/3 
The converter developed by Bell Labora- 
tories consists essentially of a silicon crys- 
tal with a small amount of arsenic im- 
purity covered with a very thin layer of 
boron impurities (about 10-* inch deep) 
The crystal so prepared is about 1 inch 
in diameter and 0.04 inch thick. A num- 
ber of such small crystals or wafers may 
be connected in series and assembled on 
a common backing; they convert solar 
energy into electricity at convenient di- 
rect-current voltages. These cells are now 
being tested in operating telephone re- 
peaters near Americus, Ga. 

The papers presented at Tucson and 
Phoenix did not add much to what has 
already been said on the subject. Silicon 
cell batteries have reached, in the lab- 
oratory, conversion efficiencies of 11 per- 
cent, and the theoretical maximum effi 
ciency that could be reached is about 
double that figure. It was suggested by 
E. D. Jackson of Texas Instruments, Inc., 
that by placing spectrally selected semi- 
conductor cells one on top of the other 
in stacks, higher efficiencies could be ob- 
tained per unit area. Jackson calculates 
that three such selected wafers could pos- 
sibly boost the total spectral absorption 
from 45 to 69 percent, while a stack of 
ten such units would increase this pos- 
sibly to 86 percent, at the same time in- 
creasing the cost of the collecting area 
at least tenfold. With land costs at their 
present level, it is doubtful that such ar- 
rangements could have much economic 


significance exc ept perhaps in space- 
ship power-supply installations 

No final economic evaluation of these 
cells is possible at this early stage, but 
W. R. Cherry of the Signal Corps Engi- 
neering Laboratory indicated that pres- 
ent cost of | kilowatt hour obtained from 
a photovoltaic cell may be around $140 
while 1 kilowatt hour obtained from 
flashlight cells may cost only $23.70. At 
such prices, he indicated, applications 
are bound to be limited. On the other 
hand, D. Wolfe of the Radio Corpora- 
tion of America suggested at the final 
session in Phoenix that in the future mass 
production techniques may well bring 
these prototype costs down 100- or even 
1000-fold. 

Discussion of other photovoltaic ma- 
terials included reports by D. C. Rey- 
nolds of Wright Air Development Cen- 
ter on experience with cadmium sulfide 
cells. Reynolds and his coworkers have 
been able to obtain an over-all conver- 
sion efficiency of about 1 percent. An 
other paper by J. Loferski of the Radio 
Corporation of America indicated that 
cadmium telluride, gallium arsenide, and 
indium phosphide would be the most effi- 
cient materials for photovoltaic convert- 
ers. However, the gain in efficiency of 
these materials over silicon is not very 
large, while costs might be even higher 

Thermocouples. One session in Tucson 
was also devoted to thermocouples and 
to thermoelectric generators. T. Momota 
of the Laboratory, 
Tokyo, reported experiments with re- 


Electrotechnical 


duced titanium dioxide semiconductors 
in which efficiencies slightly in excess of 
1 percent at 550°K were obtained. From 
his results, he predicted that lead tel- 
luride might permit efficiencies as high 
as 16 percent. M. Telkes of New York 
University suggested the possible use of 
a zinc antimony alloy system with effi- 
ciencies above 3 percent. 

Further research in this field may ulti- 
mately yield a much cheaper collecting 
surface with, perhaps, lower efficiencies 
than the silicon converter mentioned 
previously. The thermocouple material 
is relatively inexpensive, and the collec- 
tor—even with a glass cover—may cost 
much less than silicon or other photo- 
voltaic materials. It is still questionable 
whether such thermocouples can give 
useful efficiencies and thus make it pos- 
sible to realize the advantage of their 
lower installation cost. Further research 
may give us answers to these questions. 

Photogalvanic cells. One paper by K. 
M. Sancier of Stanford Research Insti- 
tute described the various types of photo- 
galvanic cells that have been known for 
years. His experience with certain of 
these cells indicated a conversion effi- 
ciency not far different from those at- 
tainable with thermocouples. He de- 
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scribed a prototype cyclic photogalvanic 
cell with a counter half cell consisting 
of a graphite-oxygen electrode and the 
photogalvanic half cell—a copper-cop- 
per oxide cell that developed an effi- 
ciency of 0.1 percent. These cells might 
be used as a continuous power source 


without the consumption of electrode 
material or electrolyte. This paper indi- 
cated that further research in this field 
may prove profitable. 


Photochemical Conversion Processes 


Probably one of the most promising 
attempts at converting solar energy to 
power is through the production of hy- 
drogen by the photochemical breakdown 
of water under exposure to sunlight. Var- 
ious organic and inorganic photocatlysts 
that will absorb sunlight and transmit 
the absorbed energy to a second reactant 
that will initiate the decomposition of 
water are used in most reactions. In the 
decomposition reaction, the photocatalyst 
and all other reagents are regenerated 
so that only water is consumed. It is still 
too early to know whether such experi- 
ments will be completely successful; but 
if they are, fairly high maximum effi- 
ciencies of the order of 30 to 40 percent 
could be expected. 

The obvious advantages of obtaining 
hydrogen in such a reaction are (i) the 
collecting surface could be relatively 
simple, requiring no insulation; (ii) hy- 
drogen can be stored easily and cheaply; 
(iii) hydrogen may be converted into 
electric energy at very high efficiency in 
hydrogen-oxygen fuel cells such as those 
now being developed in England. 

L. J. Heidt of Massachusetts Institute 
of Technology has been working for sev- 
eral years with reactions that use ultra- 
violet light and solutions that contain 
ceric perchlorate and perchloric acid. 
The maximum theoretical efficiency of 
this reaction is low since only a small 
portion of the sun’s spectrum can _ be 
used. Until now, only small quantities 
of hydrogen have been obtained. R. J. 
Marcus of Stanford Research Institute 
(14) has been experimenting with slightly 
more complex photochemical reactions 
to obtain hydrogen and oxygen from 
water. 


Increasing the World’s Food Supply 


Solar energy has been used for a long 
time to supply man with food. Unfortu- 
nately, the present food supply is not 
sufficient to feed all the inhabitants of the 
world with an adequate diet, and science 
is being called upon to explore new and 
more efficient techniques of food produc- 
tion. 

The interest of the biologists and engi- 
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neers at Tucson and Phoenix was concen- 
trated on the problems of (i) increasing 
the world supply of fresh water with solar 
stills to convert saline or brackish waters 
into fresh water for domestic or agricul- 
finding more efficient 
plant cultures to increase the world sup- 
ply of food directly, and (iii) increasing 
the rate of growth of certain crops by 
using reflectors or other auxiliary heat 
collectors. 

Solar stills. The interest in converting 
saline water into fresh water has been 
spearheaded in this country by the saline 
conversion program of the Department 
of the Interior. The seven papers on solar 
water conversion described much of the 
research that has been carried on under 


tural uses, (ii) 


this program. 

The solar stills developed to date, al- 
though they are adequate to supply small 
quantities of water for human and pos- 
sibly animal consumption, are still too 
expensive for use in large-scale irrigation 
projects. New developments in the field 
were reported by American and Algerian 
researchers. Tilted stills have been de- 
veloped by M. Telkes of New York Uni- 
versity and by J. Savornin of the Univer- 
sité d’Alger. Plastic stills developed by 
J. Bjorksten and P. Lappala of Bjorksten 
Research Laboratory show promise of re- 
ducing costs further. The papers and the 
results presented indicate that although 
solar stills cannot produce fresh water at 
prices acceptable to large-scale consum- 
ers such as farms and large cities, there 
is no doubt that small stills can provide 
drinking water at reasonable prices in 
many areas of the world where there is 
none available. For example, there is con- 
siderable interest now in Australia— 
where sheep are raised and where fresh 
water is rare—in using stills to obtain 
fresh water from brackish waters. 

Efficient plant cultures. One of the 
most efficient plant cultures that has re- 
ceived considerable study in recent years 
is an algae called Chlorella. Many papers 
were therefore devoted to its character- 
istics. While no one exactly agrees on the 
energy conversion efficiency of Chlorella, 
it appears that under favorable condi- 
tions, Chlorella will do better than most 
higher plants. Chlorella therefore may 
provide a technique for increasing the 
world’s food supply and possibly even for 
producing fuels for use in conventional 
boilers. Unfortunately, to date no strain 
of Chlorella has been found that will 
grow profusely without somewhat com- 
plicated and costly equipment. 

The results reported at the symposium 
by H. Tamiya of the Tokugawa Institute 
for Biological Research, Toyko, clearly 
indicate that the present estimated cost 
of growing Chlorella under the most fa- 
vorable conditions is high. Chlorella pro- 
teins still seem to cost twice as much, 
roughly speaking, as proteins obtained 





from other sources. Tamiya estimated 
that Chlorella grown in a large 100-acre 
plant in Japan would cost 25.8 cents per 
pound. He estimated that in the United 
States these costs would be about 33.6 
cents per pound. Taking into account 
the protein content of Chlorella, this 
means that Chlorella protein would cost 
about 57.3 cents per pound in Japan and 
probably retail at about 76 cents per 
pound. These prices are higher than the 
cost of proteins obtained from soybeans, 
mackerel, sardines, or whale meat in 
Japan, but considerably less than the cost 
of proteins from eggs, milk, pork, or 
beef. Indeed, Tamiya is hopeful that 
Chlorella can be used with other con- 
ventional foods to increase the protein 
consumption in his country. 

There are other ways of growing 
Chlorella that show economic promise 
for future use. H. B. Gotaas of the Uni- 
versity of California reported on experi- 
ments conducted in his laboratories on 
growing Chlorella in conjunction with 
waste disposal and sewage processing. 
His experiments show that very valu- 
able food—perhaps cattle feed—may be 
grown on sewage at no appreciable ad- 
ditional cost over that of conventional 
sewage-treatment practices. 

Of interest also from a_ nutritional 
point of view was a report by H. Fink 
of the University of Cologne, Germany, 
on an experiment in feeding rats a 
Chlorella protein diet. The experiment 
was reported a success. The rats not only 
liked Chlorella, but apparently showed 
a lesser tendency to suffer from liver 
necrosis, and they did just as well with 
Chlorella proteins as they did with more 
usual protein diets. 

Mary Belle Allen of the University of 
California described photosynthetic ni- 
trogen fixation with certain blue green 
algaes. She reported that it has been pos- 
sible to grow rice with no nitrogen other 
than that fixed from the air by algae 
growing together with rice plants. In such 
a way it would be possible to maintain 
the fertility of rice fields at little addi- 
tional cost. 

Papers by N. W. Pirie of Rothamsted 
Experimental Station, Harpenden, Eng- 
land, and P. C. Mangelsdorf of Harvard 
University stressed the merits of higher 
plants as storers of solar energy. Their 
contention was that if as much time, 
attention, and care were devoted to cer- 
tain higher plants as have been devoted 
to Chlorella, there is little doubt that in- 
creased growth efficiencies close to those 
demonstrated by some Chlorella strains 
would be obtained. Mangelsdorf pointed 
out that of approximately one-third mil- 
lion species of plants in the world, the 
world’s people obtain the larger propor- 
tion of their food from approximately 12 
species (potatoes, sweet potatoes, cas- 
savas, cane, beets, rice, wheat, corn, soy- 
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beans, common beans, coconuts, and 
banana). The various types of plants 
mentioned (root plants, sugar plants, 
grains, beans, and trees) appeared to 
him as a promising field for the study 
of hybridization. 

It is probable that in the years to come 
the emphasis of research will be directed 
toward attempts at modifying the genet- 
ics of higher plants to increase, among 
other things, their protein productivity. 

Although no papers dwelt on the sub- 
ject of agricultural aids, two exhibits at 
the engineering show illustrated the pos- 
sible use of inexpensive collectors to in- 
crease ground heat and reduce frost 
damage. 


Conclusions 


As our fossil fuel resources dwindle, 
new energy sources will have to be found 
to satisfy man’s requirements. Solar en- 
ergy will play an increasingly important 
role in this reorientation together with 
such resources as fission and, possibly, 
fusion energy. Solar energy will also be 
put to more efficient use in supplement- 
ing the available world food supply. 

Solar energy will best be used where 
the density of energy demand is low. It 
is doubtful that large energy consumers 

-aluminum plants and large manufac- 
turing concerns—will ever rely much on 
solar energy. It is also doubtful that solar 
energy will be used significantly in 
crowded cities. On the other hand, it 


is apparent that many uses will be found 
for it in suburbs, in rural areas, and in 
isolated locations. 

The symposium emphasized that scien- 
tists, engineers, and industrialists may 
now get together and profit from their 
knowledge. Much capital, much re- 
search, and much effort will be needed 
before solar energy can be used in the 
world by processes other than those na- 
ture has been using for a long time, but 
there is little doubt that this nearly in- 
exhaustible supply will be put to use to 
improve man’s standard of living. 

Research is badly needed to solve 
many problems connected with solar en- 
ergy. But more than isolated research is 
needed—more than that which has been 
done in the past. A concerted effort is 
required by all those concerned with 
these problems and by all those who 
realize the importance of finding new 
energy supplies to supplement our dwin 
dling resources. 

As a communication device, the solar 
symposium must be counted a success. 
Personal contact was established among 
investigators from all geographic and sci- 
entific origins. Thoughts and experiences 
were exchanged informally and in detail 
that is impossible in impersonal scientific 
publication. 

Perhaps even more important, the sta- 
tus of solar technology was brought to 
the attention of men of government and 
industry who must ultimately realize any 
practical use of this energy source. 

It may be hoped that this improved 


Elmer Drew Merrill, 


Administrator and Botanist 


There are few prominent scientists of 
the present era who are so nearly self- 
taught in the field of their prominence 
as was Elmer Drew Merrill, whose total 
formal training in botany included but 
two one-semester courses taken as an un- 
dergraduate at Maine State College of 
Asriculture and Mechanic Arts (now the 
University of Maine). Offsetting this lack 
of formal training to some extent was an 
early interest in natural history that be- 
gan even prior to his high-school days in 
Auburn, Maine, where he was born 15 
October 1876. In Merrill’s first real job, 


11 MAY 1956 


he was fortunate to be associated in a 
quasi-apprenticeship capacity with the 
agrostologist F. Lamson Scribner in the 
U.S. Department of Agriculture, for it 
was there that he gained a needed 
broader experience and training in sys- 
tematic botany. 

In 1902, Merrill went to the Philip- 
pines, where he progressed gradually to 
become director of the Philippine Bureau 
of Science, a position he left to become 
dean of the College of Agriculture and 
director of the Agricultural Experiment 
Statién at the University of California 


interchange of information and mutual 


stimulation will increase both the inten- 
sity of research effort and the rate of 
progress in solar engineering. If this fur- 
ther objective is achieved, this meeting 
will have advanced the day when man 
will be able to depend more and more 
on the sun for his supply of energy. 
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Six years later, he moved to the director- 
ship of the New York Botanical Garden, 
and finally, in 1935, he became Arnold 
professor of botany, director of the Ar- 
nold Arboretum, and administrator of 
botanical collections at Harvard Uni- 
versity, where he served until his retire- 
ment in 1946 at the age of 70. He then 
became Arnold professor of botany, 
emeritus. 

Between 1919 and 1946, Merrill occu- 
pied administrative positions that would 
have effectively eliminated the possibili- 
ties of scientific research for most men. 
However, he was not only able to cope 
with administrative duties during much 
of his active career, but he also managed 
to carry on a sizable research program as 
well and produced more than 500 origi- 
nal scientific papers. His contributions to 
botany were in floristics, plant geography, 
plant nomenclature, and botanical bibli- 
ography and history. In his most recent 
book, The Botany of Cook’s Voyages, 
published in 1954, he dealt critically with 
various ideas and theories relating to the 
area of origin of economically important 
plants and their dissemination during 
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historical time. Several earlier titles make 


clear Merrill’s prior concern with evi- 
dence from botany as it bears on the pre- 
history and movements of peoples and 
cultures of the Pacific region and of the 
Western Hemisphere. For example, in 
1920 he wrote on “. . . Cook’s theory as 
to the American origin and prehistoric 
Polynesian distribution of certain eco- 
nomic plants Later titles, such as 
“The phytogeography of cultivated 
plants in relation to the assumed pre- 
Columbian Eurasian-American contacts” 
and “Domesticated plants in relation to 
the diffusion of culture,” show some of 
his predilections. 

By the time Merrill left the Philippines 
in 1919, he had a surprisingly compre- 
hensive knowledge of the plants of the 
whole Polynesian area, and this remained 
his chief area of floristic interest. Putting 
this knowledge to practical use during the 
last war, he produced a manual describ- 


ing emergency food plants and poisonous 
plants of the Pacific islands and a book, 
Plant Life of the Pacific World, that were 
published for and widely used by the 


Armed Forces. His major contributions to 


botanical science arose from this wide ac- 
quaintance with the plants of a relatively 
complicated flora that was scarcely 
known except to a very few contem- 
porary botanists. 

Each institution with which Merrill 
became associated was rapidly enriched 
with new collections due to his stimu- 
lation. The flow of materials sometimes 
became a flood, and, in an instance or 
two, threatened to submerge all available 
space where he was located. In his re- 
search, he seldom went far below the 
surface, being content in most instances 
with identifying the plants with which 
he dealt. In this respect, he was one of a 
small group of floristic taxonomists of 


which there are but few remaining. This 


Gustav Egloff, 


Petroleum Scientist 


\ catalyst is a substance that accel- 
erates a chemical reaction without itself 
being used up in the process. This defini- 
tion is a little too simple, because all 
catalysts, no matter how good, wear out 
after a time and have to be regenerated 
or replaced. On 29 April 1955, the petro- 
leum industry lost a dynamic human cat- 
alyst, Gustav Egloff. Unfortunately, it 
will not be possible to replace this catalyst 
among scientists. 

Dr. Egloff was the product of the in- 
dustrial era in which he lived as well as 
his own driving energy. His insatiable 
curiosity and enthusiasm kept him at 
work continuously. A clear thinker, Dr. 
Egloff had little patience with anyone 
who lacked this attribute. A meeting 
with “Gus,” whether at breakfast, at a 
cocktail party, or at a scientific meeting, 
always meant pleasant conversation, in- 
terspersed with some searching questions. 
He always wanted to know what was 
going on in industry, why it was being 
done, and what his company could do 
along that line. 

Dr. Egloff’s primary interests were in 
applied science. His wide knowledge of 
industrial procedures and _ industrial 
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needs made it possible for him to see 
practical applications for new scientific 
discoveries. The Universal Oil Products 
Company filed and obtained many pat- 
ents based on Dr. Egloff’s ideas. 

Although Dr. Egloff’s primary interests 
were in applied science, he was also sin- 
cerely interested in fundamentals. This 
concern led him to build an efficient 
library staff that aided him in the prep- 
aration of a series of books on the phys- 
ical properties and reactions of hydrocar- 
bons. In this work the most notable of 
his assistants was Miss Mary Alexander. 
For several years, she served as chairman 
of the nomenclature committee of the 
division of organic chemistry of the 
American Chemic al Society. We owe Dr. 
Egloff a debt of gratitude for having con- 
tributed his own time and that of his 
library staff in preparing these valuable 
contributions to the literature. Dr. Egloff 
was very proud of the success of his as- 
sistants and associates. 

Because of his work on the physical 
properties of hydrocarbons, he was se- 
lected as one of the four members of the 
advisory committee for the American Pe- 
troleum Institute research project 44, on 


type of taxonomic research was suitable 
to the region of his study and was the 
only approach that would have permitted 
him to cover the ground that he did in 
his lifetime. 

Merrill moved in national and inter- 
national botanical circles and in numer- 
ous scientific societies. He was frequently 
consulted on botanical and other scien- 
tific matters and received recognition and 
numerous honors for his position and 
leadership in the botanical field. He 
served as president of the Botanical So- 
ciety of America, the American Society 
of Plant Taxonomists, and was a mem- 
ber of the National Academy of Sciences 
and a number of other organizations. 

Merrill died in Boston, Mass., 24 Feb- 
ruary 1956, after long, incapacitating 
illness. 

Reep C. Rous 
Gray Herbarium, Harvard University, 
Cambridge, Massachusetts 


the “collection, selection, calculation, and 
tabulation of the physical properties of 
hydrocarbons.” This project was initiated 
in 1942. His advice and counsel in the 
meetings of this advisory committee were 
of great value in getting this important 
project started. Not the least of his con- 
tributions were the good stories with 
which he occasionally enlivened these 
long and sometimes tedious meetings. 
Dr. Egloff also served as chairman of 
the division of petroleum chemistry of 
the American Chemical Socicty (1947 

48) and president of the American Insti- 
tute of Chemists (1942-46). At the time 
of his death, he was an active member 
of the committee to administer the pe- 
troleum research fund of the American 
Chemical Society. 

Of Dr. Egloff’s personal life his friends 
in industry knew little. He resided with 
his wife in Chicago and enjoyed walking 
to his office on Michigan Avenue, sum- 
mer and winter. That brisk morning 
walk was seldom missed. As a young man 
he liked long-distance bicycle riding, and, 
while he was a student at Columbia, he 
enjoyed wrestling. He helped many wor- 
thy young men who were struggling to 
complete their education, but one learned 
of these acts of kindness only from others, 
never from “Gus.” 

Dr. Egloff attended and addressed sci- 
entific meetings in this country and 
abroad, At future scientific meetings all 
of us who knew Gustav Egloff will miss 
his smile, friendly greeting, and search- 
ing mind. 

Stewart S. Kurtz, Jr. 
Research and Development Department, 
Sun Oil Company, 
Marcus Hook, Pennsylvania 
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News of Science 


AAAS Editor 


The AAAS is very pleased to an- 
nounce that Graham DuShane will con- 
tinue on a permanent basis as editor of 
Science and The Scientific Monthly. 
Since 1 Jan. DuShane has served as 
editor, while on leave of absence from 
his position as professor of biology at 
Stanford University. He has submitted 
his resignation to Stanford in order to 


D. W. 


accept the editorship. 


National Academy Elections 


The National Academy of Sciences at 
its 93rd annual meeting in Washington, 
D.C., elected a treasurer, two members 
of the council of the academy, 30 mem- 
bers, and four foreign associates. Wil- 
liam J. Robbins, director of the New 
York Botanical Garden, New York, was 
reelected treasurer for a 4-year term, be- 
ginning | July. In addition to Rebbins, 
present officers of the academy, all of 
whom are members of the council, are as 
president, Detlev W. Bronk; 
vice president, George W. Corner; home 
secretary, Hugh L. Dryden; and foreign 
secretary, John G. Kirkwood 

I. I. Rabi. professor of physics at Co- 


follows 


lumbia University, and F. E. Terman, 
provost and dean of the School of Engi- 
neering at Stanford University, were 
elected to the academy council to suc- 
ceed James Gilluly and Edwin B. Wil- 
son. Other members of the council are 
Farrington Daniels, E. A. Doisy, Theo- 
philus S. Painter, and Merle A. Tuve. 
New members of the academy are 
Georg von Békésy, senior research fel- 
low in psychophysics, Harvard Univer- 
sity; Manson Benedict, professor of nu- 
clear engineering, Massachusetts Institute 
of Technology; Konrad E. 
fessor of chemistry, Harvard University; 
Kenneth S. Cole, director, laboratory of 
biophysics, National Institute of Neuro- 
logical Diseases and Blindness, Bethesda, 
Md.; Bryce L. Crawford, Jr., professor 
of physical chemistry, University of Min- 
nesota; William A. Fowler, professor of 
physics, California Institute of Technol- 
ogy; Caryl P. Haskins, president, Car- 
negie Institution of Washington, Wash- 
ington, D.C.; Emil W. Haury, professor 


Bloch, pro- 
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of anthropology, University of Arizona; 
Polykarp Kusch, professor of physics, 
Lehn- 
inger, professor of physiological chem- 
istry, Johns Hopkins University; Maria 
G. Mayer, senior physicist, Argonne Na- 
tional Laboratory, Lemont, Ill.; Charles 
P. Miller, professor of medicine, Univer- 
sity of Chicago; William W. Morgan, 
professor of astronomy, Yerkes Observa- 
tory, University of Chicago, Williams 
Bay, Wis.; Walter H. Munk, professor of 
geophysics, Scripps Institution of Ocea- 
nography, La Jolla, Calif.; and 

Melvin S. Newman, professor of chem- 
istry, Ohio State University; Robert F. 
Pitts, professor of physiology, Cornell 


Columbia University; Albert L. 


University; John D. Roberts, professor 
of organic chemistry, California Insti- 
tute of Technology; Karl 
Schmidt, emeritus curator, department 
of zoology, ( hic ago Natural History Mu- 
seum, Chicago, Ill.; Martin Schwarz- 
schild, professor of astronomy, Princeton 


Patterson 


University; Claude E. Shannon, research 
mathematician, Bell Telephone Labora- 
tories, Inc., Murray Hill, N.J.; Folke K 
Skogg, professor of botany, University of 
Wisconsin; Norman E. 
sor of mathematics, Princeton Univer- 
sity; Walter H. Stockmayer, professor otf 
physical chemistry, Massachusetts Insti- 
tute of Albert Szent- 
Gyérgyi, director of research, Institute 
for Muscle Research, Inc., Marine Bio- 
logical Laboratory, Woods Hole, Mass.; 


Charles H. Townes, professor of physics, 


Steenrod, prof s- 


lechnology; 


Columbia University; Francis J. Turner, 
professor of geology, University of Calli- 


fornia, Berkeley; Jean Verhoogen, pro- 


University of Cali 
fornia, Berkeley; Maurice B. Visscher, 
professor of physiology, University of 
Minnesota; John C. Warner, president, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa.; Walter H. Zinn, director, 
Argonne National Laboratory, Lemont, 


Ill. 


New foreign associates are Frederick 


tessor ot geology, 


G. Gregory, director, Research Institute 
of Plant Physiology, and professor of 
plant physiology, Imperial College of 
Science and Technology, London, Eng- 
land; Kariamanikkam Krishnan, direc- 
tor, National Physical Laboratory, New 
Delhi, India; Albert E.* Michotte, pro- 
fessor of psychology, University of Lou- 


vain, Louvain, Belgium; Joseph Jean 
Camille Pérés, dean, Faculty of Scien es, 
and professor of rational mechanics, 


University of Paris, Paris, France 


Soviet Nuclear Explosion 


Seitaro Koyama of Niigata University 
in Japan recently told a research panel of 
the Japan Meteorological Society that 
the Soviet nuclear explosion in March 
may have used thorium-232 as the prin- 
cipal element. Tests of radioactive rain 
that fell in the Niigata area on Japan’s 
west coast on 21 Mar. and 24 Mar. pro- 
duced results different from those made 
following previous thermonuclear blasts 

In other tests following reports of 
thermonuclear 


blasts, neptunium-239 


and uranium-237 were abundant in rain- 
water, but this time these elements were 
absent. Also, for the first time the con- 


taminated rain yielded 


an equal or 
greater amount of strontium as compared 
with barium; in the past, strontium has 
been one-third to one-tenth of the barium 
content. Koyama reported that, in addi- 
tion, he had found rubidium-86 in quan- 
) 


tities up to 2 percent. This element had 


not been detected in previous tests 


Humanities for Engineers 

After a 3-year survey, the American 
Society for Engineering Education has 
reaffirmed the importance of studies in 
the humanities and social sciences in the 
training of professional engineers. A 
special committee of engineering and 
social studies teachers in American en- 
gineering schools, as well as a number of 
industrial representatives, say in their 
report that 

“The humanities and social sciences 
are, in a deeply serious sense, prat tical 
and useful. To meet his growing re- 
sponsibilities and to realize his capacities 
as a human being, the engineer needs 
both professional competence and a 
broad understanding of himself and of 
the world in which he lives. He needs 
depth, flexibility, and a capacity for 
growth in directions which we ourselves 
can today only dimly visualize. Like 
other professional men, he does not 
graduate from college with a completed 
education 

“Given this view of the engineer as 
a professional man and as a human be- 
ing, the humanities and social sciences 
can take their place as an iniegsai puss 
of his total education. They do not stand 
apart from the rest of the curriculum.” 

The report restates an earlier recom- 
mendation of the ASEE: engineering 
students should spend at least one-fifth 
of their time studying the humanities 
and social sciences. The survey commit- 
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tee observes that “Our evidence indi- 


cates that a majority of schools do not 
measure up to this standard; the national 
average is something less than 17 per- 
cent.” 

The committee also deplores the con- 
flict between arts and engineering facul- 
ties that exists in some institutions: “The 
sober truth is that the attitudes of the 
engineering faculty communicate them- 
selves to engineering students. At insti- 
tutions where the faculty exhibited the 
greatest belligerence about their col 
leagues in the arts, we invariably found 
the greatest student complaint about the 
work in humanities and social studies. 

“On the other hand, we have evidence 
that the conflict disappears almost com- 
pletely on those campuses where the arts 
and engineering faculties are thrown to 
gether as colleagues on an equal footing.” 

A grant from the Carnegie Corpora 
tion of New York supported the survey, 
which was directed by George A. Gul- 
lette, head of the department of social 
studies at North Carolina State College 
Edwin S. Burdell, president of the 
Cooper Union, was chairman of the spe- 
cial survey committee that developed 
the Society for Engineering Education’s 
recommendations on the education of 
engineers that are contined in the report 
that has just been released. 


Physicists Visit the Soviet Union 


With Governmental approval, a group 
of physicists have accepted the Soviet 
Union’s invitation to a conference of 
high-energy nuclear physics that will 
take place in Moscow, 14—20 May. The 
National Science Foundation will pay 
travel expenses for most of the group 

The invitations, signed by the U.S.S.R 
Academy of Sciences, were sent sepa- 
rately to the following men: Luis Al 
varez, Owen Chamberlain, and Emilio 
Segré of the University of California; 
Keith A. Brueckner of Brookhaven Na 
tional Laboratory; F. J. Dyson and A 
Tais of the Institute for Advanced Study; 
Murray Gell-Mann of California Insti 
tute of Tec hnology; Robert E. Marshak 
of the University of Rochester; John 
Marshall, Jr., of the Enrico Fermi In 
stitute for Nuclear Studies, University 
of Chicago; Wolfgang Panofsky of Stan 
ford University; Lyle Smith of Brook- 
haven National Laboratory; Jack Stein- 
berger of Columbia University; Victor 
Weisskopf of Massachusetts Institute of 
Technology; and Robert R. Wilson of 
Cornell University. 

The Soviet Union has also asked some 
American scientists to attend a confer- 
ence on the physics of magnetic phe- 
nomena that will take place this month 
in Sverdiovak, Siberia. Those invited in- 


clude Richard M. Bozorth of the Bell 
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Telephone Laboratories, Charles P. Bean 
of the General Electric Company, and 
A. F. Kik of the University of California. 


Serotonin and Bleeding 


The U.S. Public Health Service has 
announced that serotonin in the blood, 
generally considered to be involved in 
the normal control of bleeding, appar- 
ently does not have this function. Sero- 
tonin is a substance in brain and intes- 
tine, and in blood platelets. Although 
its presence in the brain has puzzled in- 
vestigators until recently, there has been 
an acceptable explanation for the pres- 
ence of serotonin in blood platelets al- 
most from the time that its action thers 
was discovered in 1918. 

Serotonin can constrict blood vessels, 
and it was thought that its liberation 
from ruptured platelets at the sites of 
wounds slowed bleeding and encouraged 
the formation of clots. This assumption 
has been challenged by the new research 
findings 
f 
Chemical Pharmacology of the National 
Heart Institute have found that by giv- 


Researe h workers in the Laboratory « 


ing reserpine, they can liberate bound 
serotonin from the blood platelets ot 
laboratory animals. As a result, the plate- 
lets are deple ted of their serotonin. T he 
time required for wounds to stop bleed- 
ing in rats, rabbits, and guinea pigs so 
treated was the same as that required 
for untreated animals. 

Parkhurst A. Shore, Bernard B. 
Brodie, and their associates have de- 
scribed this work in a recent issue of the 
Journal of Pharmacology and Experi- 


mental The rapeutics 


AAAS Academy Grants for 
Student Research 


The AAAS announces a new program 
for the use of the research funds that 
are awarded by the association to the 
academies of science. Effective at once, 
but optional until 1957, the academies 
are requested to use the grants for the 
assistance of high-school and college 
students rather than senior scientists. 

Carefully selected students will re- 
ceive modest amounts to buy equipment 
or books to assist them in carrying out 
original investigations. Each recipient 
will have to report his project in the 
same way that a senior scientist must 
when he seeks support from a founda- 
tion or a Federal Government agency. 

The association believes that experi 
ence in original investigation cannot be- 
gin too early; further, the solving of even 
a simple problem in the laboratory or in 
the field can provide an important stimu- 
lus to the young mind. 


It should be noted that these grants 
are not “prizes” for work well done. The 
emphasis is on the encouragement of, 
and assistance to, a student who has an 
idea that he wants to develop. However, 
students who have already won prizes 
or awards are not excluded from con- 
sideration for grants for new projects 

The academies are being asked to give 
preference to high-school students. Col 
lege students in the smaller colleges may 
be eligible if the college is unable to sup- 
ply what is needed. Each academy may 
decide whether equipment purchased 
for any project is to become the property 
of the grant recipient or the school o1 
college, or whether it should be turned 
over to the academy for reissue to othe 
students 


The amount of a 


academy award de 
pends on the number of members who 
are also members of the AAAS. The 
association provides a minimum of $50 
to each participating academy. If all 
grant funds are not used in a given 
year, the balance may be spent at any 
time within 2 years. Students and teach 
ers interested in this new program should 
communicate with the nearest academy 
that is affiliated with the AAAS or writ 
to the association for information 
Joun A. Beunxt 


News Briefs 


®The Oceanographic 
Woods Hole, Mass., has announced that 


Institution al 


underwater sounds by baleen whales have 
been recorded for the first time. The re 
cording was made when three right 
whales, a variety of baleen whale, spent 
several days within 10 miles of the in 
stitution. 

Instead of teeth, baleen whales have 
growing in their mouths a horny sub- 
stance called whalebone. It has been 
known for several years that toothed 
whales frequently make a great variety 
of sounds, but attempts to establish this 
for baleen whales have been inconclu- 
sive. 


® The U.S. Atomic Energy Commission 
has announced that it has reviewed 
30,773 research and development reports 
and informal memoranda in an acceler- 
ated program to make more information 
available to private industry. The review 
work was done at the Oak Ridge Opera- 
tions Office by a team of 35 scientists 
and engineers from major AEC installa- 
tions. This was a special project within 
the program for continuous review of all 
current technical reports that is carried 
on by the commission as normal pro- 
cedure. 

Of the 30,773 classified reports re- 
viewed, 10,916 were declassified, 8574 
were labeled “Confidential,” and 11,283 
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remained in the “Secret” classification. 
These reports originated in the commis- 
sion’s own installations and in labora- 
tories working under AEC contract. 

All documents are being listed as 
rapidly as possible in “Report Announce- 
ment Bulletins.” Reports having the 
highest potential use in the private 
atomic energy industry will be printed in 
full-size copy. Others of more limited use 
will be reproduced in the form of photo- 
stats or microcopy. 


® The Institute for Solar-Terrestrial Re- 
search has been established at the High 
Altitude Observatory of the University 
of Colorado. The institute research pro- 
gram will be carried out by the observa- 
tory staff and by invited visitors. A 4-year 
program has been planned that initially 
will be devoted to studies of the effects 
of variable solar activity on weather 
Support for the institute is derived 
from private sources, including a number 
of American corporations, foundations, 
and individuals with special interests in 
improved weather forecasting. The first 
year’s schedule includes partial sponsor 
ship of a 6-week seminar on_ solar- 
weather research that is to be held at 


Boulder, Colo., 18 June—28 July 


® The Harvard College Observatory, in 
conjunction with the Lincoln Laboratory 
of Massachusetts Institute of Technol- 
ogy, is embarking on an extensive pro- 
gram for the study of meteors by radar 
methods. The project is under the direc- 
tion of Fred L. Whipple, and the scien- 
tist in charge is Gerald S Hawkins, who 
recently arrived from Manchester Uni 
versity in England. 


Scientists in the News 


STUART W. LIPPINCOTT, pro- 
fessor of pathology at the University of 
Washington School of Medicine, has ac- 
cepted a senior appointment in the divi- 
sion of experimental pathology at Brook- 
haven National Laboratory, Upton, N.Y., 
and is pathologist for the Brookhaven 
hospital. 

PAUL G. LEFEVRE, who was re- 
cently assistant to the chief of the medi- 
cal branch of the U.S. Atomic Energy 
Commission, is another new appointee at 
Brookhaven. He will spend a year in the 
division of physiology. 


OTTO HAHN of Gédttingen, Ger- 
many, nuclear physicist and president of 
the Max Planck Association for the 
Promotion of the Sciences, was awarded 
the Faraday medal by the British Chemi- 
cal Society at a ceremony that took place 
in Nottingham. The award is bestowed 
every 3 years for special merit in the 
field of science. 
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JESSE W. BEAMS, chairman of the 
department of physics at the University 
of Virginia, received the Scott medal 
and premium of the City of Philadelphia 
during the spring meeting of the Ameri- 
can Physical Society 


GEORGE E. PAKE is leaving his post 
as chairman of the department of physics 
at Washington University (St. Louis) to 
join the faculty of Stanford University. 
Another appointment in physics at Stan- 
ford is that of SIDNEY D. DRELL, as- 
sociate professor, who will return to 
Stanford after spending the past 4 years 
at Massachusetts Institute of Technol- 


ogy 


LOUIS M. HELLMAN, chairman of 
obstetrics and gynecology at the State 
University of New York College of 
Medicine in Brooklyn, left on 25 Apr. 
for a month’s visiting professorship at 
Guy's Hospital Medical School in Lon 
don, England. On 25 May he will de 
liver the Green-Armytage Anglo-Ameri 


Cal 


lecture on “Tubal plastic opera 
tions.” ‘This lecture is given every 2 years. 


By a joint resolution of the Senate and 
the House of Representatives, and with 
the approval of President Eisenhower, 
three members have been appointed to 
the board of regents of the Smithsonian 
Institution 

LEE DeGOLYER is a petroleum ge- 
ologist, a senior member of the firm 
DeGolyer and McNaughton, chairman 
of the board of directors of the Saturday 
Review of Literature, president of the 
Dallas Museum of Fine Arts, and a 
member of the National Academy of 
Sciences 

CRAWFORD H. GREENEWALT 
is a chemical engineer, president of the 
E. I. du Pont de Nemours and Company, 
and a member of the National Academy 
of Sciences and the American Philo- 
sophi al Society. 

CARYL P. HASKINS is a research 
biologist who was long the head of the 
Haskins Laboratories, Inc., of New York 
and is now president of the Carnegie 
Institution of Washington. He is a mem- 
ber of the American Philosophical So- 
ciety 

These new appointments bring to full 
complement this 14-member _ board, 
which by law is composed of the Vice 
President of the United States, the Chief 
Justice of the United States, three mem- 
bers of the Senate, three members of the 
House of Representatives, and six citizen 
members. 


JOEL H. HILDEBRAND, professor 
emeritus of chemistry at the University 
of California, delivered Columbia Uni- 
versity’s ninth annual series of Bampton 
Lectures in America. 


FRED W. SCHUELER, associate pro- 
fessor of pharmacology at the State Uni- 
versity of Iowa, has received the $1000 
John J. Abel award of the American So 
ciety for Pharmacology and Experimen- 
tal Therapeutics. The award is spon- 
sored by Eli Lilly and Company. In July 
Schueler will become professor of phar- 
macology and chairman of the depart- 
ment of pharmacology at Tulane Uni- 
versity. 


JOHN E. CHRISTIAN, professor of 
pharmaceutical chemistry at Purdue 
University, has received the $1000 award 
of the Chilean Iodine Educational Bu- 
reau. He was honored for his contribu 
tions to a better understanding of the 
pharmacy and chemistry of the radio 
active iodine compounds, their applica- 
tion to tracer study techniques, and their 


use as diagnostic aids 


W. C. NIXON, a staff physicist at the 
Cavendish Laboratories of Cambridg« 
University, Cambridge, England, is visit 
ing Stanford University during the spring 
quarter under a National Science Foun 
dation grant. Nixon, who is coinventor 
of the Coslett-Nixon point focus x-ray 
tube, is a specialist in x-ray microscopy 
He recently completed a 3-month visit 
to the University of Redlands 


WILLARD F. LIBBY, commissioner, 
Atomic Energy Commission, has received 
the scientific achievement medal of the 
City College Chemistry Alumni Asso- 
ciation (New York 


E. ROSS HART, former chief of th 
neurology branch at the Army Chemical 
Center, is chief of the new division o 


neurophysiology and neuropharmacol 
ogy at the Veterans Administration 
Hospital, Pittsburgh, Pa 


HENDRIK C. D. pe DECKER, for 
mer director of research for Rubber- 
Stichting, Delft, the Netherlands, has 
joined the staff of the research and di 
velopment department of the United 
States Rubber Company. Two other sci 
entists formerly associated with Rubber 
Stichting will also join U.S. Rubber, 
FEDDE H. D. AKKERMAN and 
SJIRK van per BURG. All will conduct 
fundamental research on the chemistry 
of rubber and plastics. 


HARRY Z. MELLINS, assistant pro- 
fessor of radiology at Wayne University 
Medical School and head of the radiol- 
ogy department at Sinai Hospital in De- 
troit, has been appointed chairman of 
the department of radiology at the State 
University of New York College of 
Medicine in Brooklyn and director of 
radiology at Kings County Hospital. He 
will assume his new post in July. 
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Recent Deaths 


DAVID B. BALLIN, New York, 
N.Y.; 64; assistant professor of derma- 
tology at New York University; 15 Apr. 

HARRY A. BOGAEV, Philadelphia, 
Pa.; 63; assistant clinical professor of 
urology at Jefferson Medical College; 
20 Apr. 

FREDERIK BORGESEN; 91; Dan- 
ish phycologist; authority on the marine 
algae of the Faeroes, the Danish West 
Indies, the Canary Islands, Ceylon, In- 
dia, and Mauritius; 22 Mar. 

JAMES H. BRACE, Westmount, 
Canada; 85; civil engineer; 10 Apr. 

FREDERICK CLARK, Fairfield, 
Conn.; 79; mining engineer; 20 Apr. 

HARVEY L. CURTIS, Chevy Chase, 
Md.; 81; retired principal physicist at 
the National Bureau of Standards; 17 
Apr. 

NATHAN 5S. DAVIS, 3d, Winnetka, 
Ill.; 66; emeritus associate professor of 
internal medicine at Northwestern Uni- 
versity Medical School; 20 Apr. 

GEORGE A. DEAN, Manhattan, 
Kan.; 83; professor emeritus of entomol- 
ogy at Kansas State College; 23 Apr. 

HARRY J. DEUEL, Jr., Pasadena, 
Calif.; 58; dean of the 
Graduate School of the University of 
Southern California; representative of 
the American Society of Biological 
Chemists on the AAAS Council in 1954 
and a member of the AAAS Symposium 
committee of the Berkeley meeting; re- 
cently elected president of the American 
Institute of Nutrition; 17 Apr. 

LAVINIA L. DOCK, Fayetteville, 
Pa.; 99; leader in establishing nursing as 
a scientific profession; author of Materia 
Medica for Nurses published in 1890 and 
a standard textbook since publication; 
17 Apr. 

CECIL K. DRINKER, Falmouth, 
Mass.; 69; physiologist; former dean of 
the Harvard University School of Public 
Health; authority on lymphatics and 
blood circulation; 14 Apr. 

LEON FLEISCHMANN, New York, 
N.Y.; 77; civil engineer; expert on struc- 
tural standards; 16 Apr. 

ALEXANDER FRIEDEN, Milwau- 
kee, Wis.; 60; vice president in charge of 
research for the Pabst Brewing Com- 
pany; 21 Apr. 

WILLIAM H. HARRISON, Garden 
City, N.Y.; 63; electrical engineer and 
president of the International Telephone 
and Telegraph Corporation; past presi- 
dent of the American Institute of Elec- 
trical Engineers; 21 Apr. 

NORMAN F. Le JEUNE, Bayonne, 
N.J.; 59; chemical engineer; 15 Apr. 

EDWARD J. McCARTHY, West- 
field, N.J.; 45; electrical engineer for 
the Bell Telephone Laboratories; 13 
Apr. 

ROBERT V. PEGAU, Rahway, N.J.; 
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biochemist; 


59; chemical engineer in the research di- 
vision of the Foster Wheeler Corpora- 
tion; 18 Apr. 

JOHN P. H. PERRY, New York, 
N.Y.; 74; civil engineer; former head of 
the construction and facilities division 
of the Munitions Board; 14 Apr. 

JAMES L. RICHARDS, Wynne- 
wood, Pa.; 63; gynecologist; member of 
the Jefferson Medical College faculty, 
1917-47; 3 Apr. 

EDOUARD RIST, Paris, France; 85; 
bacteriologist; former president of the 
French Academy of Medicine; interna- 
tionally known authority on tuberculosis; 
14 Apr. 

MELVIN A. SAYLOR, Philadelphia, 
Pa.; 81; former professor of chemistry at 
Temple University; 11 Apr. 

ADOLPH SCHROR; East Orange, 
N.J.; 82; inventor of turbine and chemi- 
cal boiler cleaning processes; 21 Apr. 

MARY SOROKA, Washington, D.C.; 
51; civil engineer; 16 Apr. 

JAMES M. TALBOT, Dongan Hills, 
N.Y.; 73; mechanical engineer and ex- 
ecutive vice president of the S. S. White 
Dental Manufacturing Company; past 
executive officer of the American Society 
of Mechanical Engineers; 23 Apr. 

FRED E. TIBBETTS, Monument 


Beach, Mass.; 78; retired civil engineer; 


12 Apr. 
ADRIAAN P. H. TRIVELLI, Roch- 
ester, N.Y.; 76; research chemist at the 


Eastman Kodak Company; 12 Apr. 


Education 


® Winners in the largest private scholar- 
ship program in the nation’s history have 
been announced by 19 American corpo- 
rations and the National Merit Scholar- 
ship Corporation of Evanston, Ill. More 
than $3 million in scholarships is being 
awarded to 525 high-school seniors from 
every state in the nation under the Merit 
Scholar program. Recipients were se- 
lected from among 60,000 students who 
originally competed for the awards. This 
year this country has 1 million high- 
school seniors. 

Average worth of each scholarship 
some of which goes directly to the college 
the winner selects—is $6000. Each com- 
pany’s Merit Scholar will receive the 
amount he needs to complete 4 years of 
college, depending on his financial re- 
sources. 

Although the Merit Scholar program 
was initially set up in September 1955 
with grants from two leading founda- 
tions, the amount of money available 
for scholarships has increased from $1 
million to the present total because of 
the participation of private industry. For 
every dollar contributed to the program 
by corporations, N.M.S.C. has added a 
dollar. 





These corporate donors of the Merit 
Scholarships are as follows: Sears-Roe- 
Dynamics 
Pittsburgh Plate 
McGraw-Hill Publishing 
Company, General Foods Fund, B. F. 
Goodrich Company, 


buck Foundation, General 


Corporation, Glass 


Foundation, 


Soeing Airplane 
Company, the Gillette Company, Time, 
Inc., Stewart-Warner Corporation, Food 
Machinery and Chemical Foundation, 
Universal Cyclops Steel Corporation, 
American Cyanamid, Johnson Motor 
Lines, Standard Rate and Data Service, 
Inc., Mead Corporation, Standard Oil 
Foundation, Bryant Chucking Grinder 
Company, and the Sidney J. Weinberg 
Foundation. 


®A department of biochemistry will be 
established on 1 Sept. in the Stanford 
University School of Medicine. The de- 
partment, which will be located at the 
university's Palo Alto campus, will be 
headed by Edward L. Tatum, at present 
professor of biological sciences. 


® Columbia University has announced a 
teacher-training program, the Scientific 
Manpower Project, which will be under 
the direction of Frederick L. Fitzpatrick, 
head of the department of natural sci- 
ences at Teachers ( ollege. The Scientific 
Manpower Project will conduct year- 
long workshops for those selected from 
teacher-training institutions and for some 
high-school teachers. The first of the 
workshops begins in the next academic 
year. 

Participants in the program will at- 
tend Teachers College on fellowships 
made possible by the college and by 25 
industries that have contributed $45,000 
toward the $59,000 that the first work- 
shop will cost 


® Forty-nine high school teachers in 10 
states and the District of Columbia have 
been selected by the University of Wis- 
consin to participate in an experimental 
program to train science and mathe- 
matics teachers. The teachers, all of 
whom are experienced high-school sci- 
ence and mathematics instructors, will be 
candidates for master’s degrees at the 
university during 1956-57. 

This supplementary training program 
is sponsored by the National Science 
Foundation, and is part of a national 
effort to increase the number of well- 
qualified science mathematics teachers. 
articipants will receive a stipend of 
$3000 for the academic year, $300 for 
each dependent, and free tuition and 
travel expenses. 

The program was established as a 
l-year experiment. Two schools were 
picked by the foundation to initiate the 
program—Wisconsin and Oklahoma Ag- 
ricultural and Mechanical College. Wis- 
consin received 200 letters of application 
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for the program. Because of this re- 
sponse, NSF is expected to continue the 
project in 1957-58. 


® Massachusetts Institute of Tec hnology 
has planned a special summer program 
on orbital and satellite vehicles 6—17 
Aug. The program wili be directed by 
Paul E. Sandorff, associate professor of 
aeronautical engineering; its purpose will 
be to provide an over-all assessment of 
the technology of orbital vehicles of the 
present. 

In addition to members of the M.I.T. 
faculty the following guest lecturers will 
participate in the program: Donald H. 
Menzel, director of the Harvard Ob- 
servatory, Harvard University; Milton 
Rosen, head of the Rocket Development 
Branch, Naval Research Laboratory; 
William Purdy, project engineer, Glenn 
L. Martin Company, Baltimore, Md.; 
Thorp B. Walker, senior engineer, Liquid 
Engine Division, Aerojet-General Cor- 
poration, Azusa, Calif.; Orien L. Hogan, 
engineer, North American Aviation, Inc., 
Rocketdyne Facility, Los Angeles, Calif.; 
James A. Van Allen, chairman, Upper 
Atmosphere Rocket Research Panel, and 
head of the department of physics, State 
University of Iowa; and Hubertus Strug- 
hold, head of the department of space 
medicine, U.S.A.F. School of Aviation 
Medicine, Randolph Field, Texas. 


® The U.S. Atomic Energy Commission 
has announced that the commission has 
approved the construction of two high- 
energy particle accelerators, one of which 
will be a joint Harvard University— 
Massachusetts Institute of Technology 
project located at Harvard, and the other 
a joint Princeton University—University 
of Pennsylvania project located at 
Princeton. The Harvard—MIT accelera- 
tor will be a 6-Bev machine that will 
cost the Government approximately $6.5 
million. The Princeton—Pennsylvania 
machine will have an energy of 3 Bev 
and will be built at an estimated cost to 
the Government of $5.8 million. It has 
been proposed that the machines be made 
available to scientists from other insti- 
tutions in addition to those on the staffs 
of the four participating universities. 
The facilities will be operated under 
AEC contracts. 

The Harvard—MIT machine will be a 
circular alternating gradient electron 
synchrotron, with a 118-foot radius. It 
will be constructed in about 3/2 years 
on a site adjacent to the Harvard Cyclo- 
tron Laboratory. The Princeton—Penn- 
sylvania accelerator will be a uniform 
gradient proton synchrotron, to be com- 
pleted in about 3% years at the Forrestal 
Research Center. It will resemble the 
cosmotron at Brookhaven National Labo- 
ratory but is expected to have a higher 
beam intensity. 
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® The regents of the University of Okla- 
homa have officially designated the 
Oklahoma City campus as the “Univer- 
sity of Oklahoma Medical Center.” A 
$400,000 modernization program is now 
under way there. In addition to being 
dean of the School of Medicine, Mark 
R. Everett is now director of the medical 
center. 


® To help teachers cultivate a greater in- 
terest in science among elementary and 
high-school students, New York Univer- 
sity will hold a Science Teachers’ Work- 
shop, 3 July-10 Aug. The program will 
be presented by the School of Education, 
with the assistance of the Graduate 
School of Arts and Science and the 
Washington Square College of Arts and 
Science. The course will include guest 
lecturers, trips to nearby laboratories, 
demonstrations and experiments, small- 
group conferences with specialists in sci- 
ence teaching, and individual consulta- 
tion on effective science teaching at the 
various school levels 


Grants, Fellowships, and Awards 


® Fellowship awards totaling more than 
$1.1 million, granted to 275 scholars and 
artists, have been announced by the 
John Simon Guggenheim Memorial 
Foundation. This is the largest number 
of fellowships with the largest total of 
grants ever announced by the foundation 
in 1 year. Awards are made to citizens of 
all the American republics, the Republic 
of the Philippines, Canada, and the 
British Caribbean area. A list of the fel- 
lows in science follows. 

Mathematics and statistics: Clifford 
A. Truesdell III, professor of mathe- 
matics, Indiana University; Edwin E. 
Moise, associate professor of mathe- 
matics, University of Michigan; Joseph 
# Hodges, Jr., associate professor of 
statistics, University of California, Berke- 
ley; Wolfgang H. Fuchs, associate pro- 
fessor of mathematics, Cornell Univer- 
sity; Edward W. Barankin, associate pro- 
fessor of. statistics,- University: of Cali- 
fornia, Berkeley. 

Research engineering: Julian D. Cole, 
associate professor of aeronautics and 
applied mechanics, California Institute 
of Technology; Milton C. Shaw, profes- 
sor of mechanical engineering, Massa- 
chusetts Institute of Technology; George 
Winter, professor of structural engineer- 
ing, Cornell University; Leonid M. Tich- 
vinsky, professor of mechanical engineer- 
ing, University of California, Berkeley; 
Thomas P. Goodman, assistant professor 
of mechanical engineering, Massachu- 
setts Institute of Technology; Joseph 
Marin, professor of engineering mechan- 
ics, Pennsylvania State University; Israel 
I, Cornet, associate professor of process 


engineering, University of California, 
Berkeley. 

Physics: Malvin A. Ruderman, assist- 
ant professor of physics, University of 
California, Berkeley; William S. Rod- 
ney, physicist, National Bureau of Stand- 
ards, Washington, D.C.; Felix M. Villars, 
associate professor of physics, Massachu- 
setts Institute of Technology; Georges 
M. Temmer, research physicist, depart- 
ment of terrestrial magnetism, Carnegie 
Institution of Washington; Jack Stein- 
berger, professor of physics, Columbia 
University; William F. Fry, associate 
professor of physics, University of Wis 
consin; John H. Reynolds, assistant pro- 
fessor of physics, University of Calli- 
fornia, Berkeley; Sherman Frankel, as- 
sistant professor of physics, University 
of Pennsylvania; Russell A. Peck, Jr., 
associate professor of physics, Brown 
University; Harry W. Fulbright, asso- 
ciate professor of physics, University of 
Rochester; Gerald C. Phillips, associate 
professor of physics, Rice Institut 
Houston, Texas; Clemens C. J. Root- 
haan, assistant professor of physics, Uni- 
versity of Chicago; David S. Saxon, as- 
sociate professor of physics, University 
of California, Los Angeles; Leonard | 
Schiff, professor of physics, Stanford 
University; Harvey Brooks, professor of 
applied physics, Harvard University; 
Joseph W. Straley, associate professor 
of physics, University of North Carolina; 
James S. Koehler, professor of physics, 
University of Illinois; Fred H. Schmidt, 
associate professor of physics, University 
of Washington, Seattle; Myron A. Jeppe- 
sen, professor of physics, Bowdoin Col- 
lege, Brunswick, Maine; M. Avramy 
Melvin, professor of physics, Florida 
State University; Charles Kittel, profes- 
sor of physics, University of California, 
Berkeley. 

Astronomy: John G. Phillips, assistant 
professor of astronomy, University of 
California, Berkeley. 

Chemistry: Elias J. Corey, assistant 
professor of chemistry, University of Illi- 
nois; Frank A. Cotton, instructor in 
chemistry, Massachusetts Institute of 
Technology; Kurt M. Mislow, assistant 
professor of chemistry, New York Uni- 
versity; Paul 1). Bartlett, Erving profes- 
sor of chemistry, Harvard University; 
xene B. Carpenter, assistant professor of 
chemistry, Brown University; Christian 
S. Rondestvedt, Jr., assistant professor 
of chemistry, University of Michigan; 
William L. Marshall, Jr., senior research 
chemist, Oak Ridge National Labora- 
tory; Robert L. Letsinger, associate pro- 
fessor of chemistry, Northwestern Uni- 
versity; Walter J. Kauzmann, associate 
professor of chemistry, Princeton Uni- 
versity; John E. Kilpatrick, professor of 
chemistry, Rice Institute; John W. Wil- 
liams, professor of chemistry, University 
of Wisconsin; Donald S. Noyce, associate 
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professor of chemistry, University of 
California, Berkeley; William E. Truce, 
associate professor of chemistry, Purdue 
University; Robert L. 
professor of chemistry, University of 
California, Los Angeles; Arthur J. Mad- 


den, Jr., associate professor of chemical 


Pecsok, associate 


engineering, University of Minnesota; 
Sigurd W. Melsted, professor of soils, 
University of Illinois; W. Conrad Fer- 
nelius, professor of chemistry, Pennsyl- 
vania State University; Walter F. R. 
Edgell, professor of chemistry, Purdue 
University. 

Harold A. 


associate professor of chemistry, Cornell 


Biochemistry: Scheraga, 
University; Max Alfert, assistant profes- 
sor of zoology, University of California, 
Berkeley; David M. Bonner, research as- 
sociate in microbiology, Yale University; 
Allan H. Brown, professor of botany, 
Howard K. 


Schachman, associate professor of bio- 


University of Minnesota; 


chemistry, University of California, 
Berkeley; Sidney Roberts, associate pro- 
fessor of physiological chemistry, Univer- 
sity of California Medical Center, Los 
Angeles; Clara M. Szego, associate pro- 
of Cali- 
fornia, Los Angeles; Jacob G. Kaplan, 


fessor of zoology, University 


associate professor of physiology, Dal- 
housie University, Halifax, Nova Scotia; 
Donald M. Reynolds, assistant professor 
of bacteriology, University of California, 
Davis; David Shemin, professor of bio 
chemistry, Columbia University; Nathan 
Kaliss, Roscoe B. 
Jackson Memorial Laboratory, Bar Har- 
bor, Maine; Milton Levy, professor of 
biochemistry, New York University; 
Charles Tanford, associate professor of 
physical chemistry, State University of 
Iowa; Martin D. Kamen, associate pro- 
fessor of 


research associate, 


radiochemistry, Washington 
University Medical School, St. Louis; 
Cyril H. Long, professor of physiology, 
Yale University; Herbert Friedmann, 
curator of birds, Smithsonian Institution, 
Washington, D.C.; Nicholas Nicolaides, 
research associate, Department of Medi- 
cine, Section of Dermatology, University 
of Chicago. 

Genetics: Spencer W. Brown, asso- 
ciate professor of genetics, University of 
California, Berkeley; Melvin M. Green, 
associate professor of genetics, Univer- 
sity of California, Davis; Herman B. 
Chase, professor of biology, Brown Uni- 
versity; I. Michael Lerner, professor of 
poultry husbandry, University of Calli- 
fornia, Berkeley. 

Microbiology: Arthur L, Cohen, pro- 
fessor of biology, Oglethorpe University, 
Georgia; Seymour P. Halbert, associate 
professor of Columbia 
University; Edward A. Adelberg, asso- 
ciate professor of bacteriology, Univer- 
sity of California, Berkeley; Harold E. 
Pearson, professor of public health, Uni- 
versity of Southern California and micro- 


microbiology, 
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biologist, Los Angeles County Hospital. 

Biology: Huai C. Chiang, assistant 
professor of zoology, University of Min- 
nesota, Duluth William H 
Elder, professo1 of zoology, University 


Branch; 


of Missouri; Victor C. Twitty, professor 
of biology, Stanford University; Kanjyo 
Sakimura, associate entomologist, Pine- 
apple Research Institute, Honolulu, Ha- 
i; Philip J. Darlington, Jr., 
of insects, Museum of Comparative Zo- 





We curatol 
ology, Harvard University. 

Botany: Clarence Sterling, assistant 
University 
Charles \ 
protesso1 of sub- 
tropical horticulture, University of Calli- 


professor of food technology, 
of California, Davis; 
Schroeder, associate 


fornia, Los Angeles; Ralph Emerson, pro- 
fessor of botany, University of Cali 
fornia, Berkeley; John T. Curtis, profes 
sor of botany, University of Wisconsin; 
William J. Robbins, professor of botany, 
Columbia University and director, New 
York Botanical Garden; Frank E. Egler, 
ton Forest, Norfolk, Conn. 

Gustaf O. Arrhenius, 
assistant research oceanographer, Scripps 
Institution of Oceanography, La Jolla, 
Calif.; Francis A. Richards, chemical 
Woods Hole Oceano- 
graphic Institution, Woods Hole, Mass.; 
Zdenek Sekera, professo1 of meteorology, 
University of California, Los Angeles; 


botanist, 
Earth scien 


oceanographer, 


Emest Cloos, professor of geology, Johns 
Hopkins University 

Paleontology: Arthur J. 
ologist and paleontologist, U.S. Geologi- 
cal Survey, Washington, D.C.; Harry B 
Whittington, associate professor of geol- 
ogy, curator of invertebrate paleontology, 
Museum of Comparative Zoology, Har- 
vard University; Robert W. Wilson, as- 
sociate curator of vertebrate paleontol- 
ogy and associate professor of zoology, 
University of Kansas; Kenneth E. Caster, 
professor of geology, University of Cin- 
cinnati; Siemon W. Muller, professor of 
geology, Stanford University. 

Medicine and medical physics: Cor- 
nelius A. Tobias, professor of medical 
physics, University of California, Berke- 
ley; Theodore Enns, assistant professor 
of medicine, Johns Hopkins University; 
Heinz Von Foerster, professor, Electron 
Tube Research Laboratory, University of 
IHinois; Ralph S. Mackay, Jr., assistant 
professor of electrical engineering, Uni- 
versity of California, Berkeley, and di- 
rector, Research and Development Labo- 
ratory, University of California Medical 
Center. 

Psychology: Mason Haire, associate 
professor of psychology, University of 
California, Berkeley. 

History of science: I. Bernard Cohen, 
associate professor of history of science, 
Harvard University; Gobind B. Lal, sci- 
ence editor emeritus, Hearst newspapers, 
New York, N.Y.; Charles M. Goss, pro- 
fessor of anatomy, Louisiana State Uni- 


Bou ot, ge 


versity; Eugene M. K. Geiling, professor 
of pharmacology, University of Chicago. 


@ The National Science Foundation has 
announced that 167 
$2.068.600 were 


grants totaling 
awarded during the 
quarter ending 31 Mar. for the support 
of basic research in the sciences, for con- 
ferences in support of science, for ex- 
change of scientific information, for 
training science teachers, and for the 
support of summer and short-term re- 
search by medical and other advanced 
science students. This is the third group 
of awards to be made during fiscal year 
1956. Since the beginning of the program 
in 1951, 2206 such awards have been 
made totaling more than $26 million 

# A new fellowship program designed to 
provide an opportunity for pediatricians 
to prepare for an academic career in 
pediatric education with an emphasis on 


the social sci 


nce and psychological as- 
pects of pediatrics will be initiated next 
fall by the department of pediatrics of 
the State University of New York Medi- 
cal Center in Syracuse. The program will 
make it possible for fellows to participate 
in conferences, seminars, and clinical 
experiences with faculty members in the 
fields of child 


psychology, social work, sociology. and 


pediatric psychiatry, 


anthropology. Opportunities t explore 
psychoanalytic concepts concerning child 
care and rearing will also be available. 

The program provides for a 3-year 
training period with the appointment of 
one fellow each year, so that a maximum 
of three fellows will be in training at one 
time. Candidates should have completed 
their residency training in pediatrics. 

This program is being supported by a 
grant from the Commonwealth Fund. 
Inquiries should be addressed to: Dr. 
Julius B. Richmond, Department of 
Pediatrics, State University Coliege of 
Medicine, Syracuse 10, N.Y. 


"The Monsanto Chemical Company, 
St. Louis, Mo., has announced an ex- 
panded program of financial aid to sci- 
entific education during 1956-57. A total 
of 83 American colleges and universities 
will benefit from 111 awards. When com- 
pared with last year’s program, these 
figures show an increase of 30 in the num- 
ber of schools aided and of 39 in the 
number of awards made. The awards for 
the coming year include 29 fellowships, 
+1 undergraduate scholarships, and 41 
cash grants. 





® The New York Academy of Medicine 
has announced that $1900 of the Louis 
Livingston Seaman Fund is available 
for assignment in 1956 for the futher- 
ance of research in bacteriology and sani- 
tary science. The amount may be used 
only for research or scholarships. Ex- 
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penditures may be made for securing 
technical help, aid in publishing original 
work, and purchase of necessary books 
or apparatus. 

The award committee will receive ap- 
plications from either institutions or in- 
dividuals until ] July. Communications 
should be addressed to the chairman of 
the fund, Dr. Wilson G. Smillie, 105 E. 
22 St... New York 10, N.Y 


s Mar shall 


profit organization, has been formed “to 


Field Awards, Inc., a non- 
recognize and reward fundamental and 
imaginative contributions to the well- 


being of children.” 


Six to nine awards 
will be made annually to individuals, or- 
ganizations, and communities in the 
fields of education, physical and mental 
development, social welfare, and com- 
munications. Each award will consist of 
$2000, a scroll, and a statuette. The 
winners will be selected by a board of 
directors which, in addition to Field, is 
composed of 19 authorities in child life 

The areas in which awards will be 
made cover a broad range of activities 
related to children: programs and serv- 
ices associated with formal and informal 
schooling; health, medical care, nutri- 
tion, recreation, and rehabilitation; pri- 
vate and public programs in adoption, 


foster care, delinquency, institutional 


and day care, and maintaining family 
income; and publications, advertising, 
movies, radio, and television. 

Under the program, children are de- 
fined as those who have not yet reached 
legal majority. Offices for the new or- 
ganization have been opened at 598 
Madison Ave., New York, N.Y. The 
deadline for nominations for the first 
awards is I Oct. 


@The Lalor Foundation has announced 
the allocation of 41 faculty summer re- 
search awards in the biological sciences. 
The winners were selected from a group 
of 115 applicants. The award is approxi- 
mately $1100. 

Of the 31 awards in the zoological 
sciences, 12 are in general physiology; 
five in genetics; four in cytochemistry 
and microbiology; three in insect physi- 
ology; two each in comparative biochem- 
istry, embryology, and endocrinology; 
and one in ecology. The ten awards in 
the botanical sciences are eight in plant 
physiology and two in mycology. 
medical research 
grants have been approved by the Na- 
tional 


® Twenty-five new 


Tuberculosis Association. The 
grants are in addition to 16 others al- 
ready in effect and bring to 41 the total 
number of grants which the NTA is now 
aiding from Christmas Seal funds. Addi- 
tional medical research grants are being 
aided by grants from a number of asso- 
ciations affiliated with the NTA. 
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® The National Research 
Canada has granted 269 scholarships for 
1956-57, with a total value of $345,500. 
These scholarships include 65 bursaries 
worth $800 each, and 155 studentships 
worth $1200 each. All of these are to be 
held in Canada. 


Council of 


Spec ial se holarships awarded for study 
awards worth $2000 


These spec ial S¢ holarships are to 


abroad include 27 
each. 
be held in the following countries: nine 
in the United States of 


the United Kingdom, one in France, and 


America, 15 in 
two in Sweden 

I'wenty-two postdoctorate overseas fel- 
lowships at $2500 each have been 
granted for work in the following coun- 
tries: 14 in the United Kingdom, one in 
Germany, three in France, one in the 


Netherlands, and three in Switzerland 


In the Laboratories 


® The Southwest Research Institute and 
the Southwest Foundation for Research 
and Education, San Antonio Tex., have 
innounced that a $50-million Science 
City is being built on a 300-acre site 
surrounding the two institutions. The de 
velopment will have research facilities 


and residential and recreational are: 


rhis scientific center is being provided 
so that industry may set up advanced 
research facilities in the Southwest. A 
$5-million development program has 
been started, and an auditorium, a new 
building for the technical library, a 
swimming pool, a cafeteria, a golf course, 
a club house, and a riding stable will be 
built. The Southwest Foundation for Re- 
search and Education has also offered the 
San Antonio Hospital District Founda- 
tion 200 acres for a hospital center within 
Science City. 

Forty large plots have been set aside 
on the Science City for 
industrial research laboratories and high 


ere yunds of 


level, technical manufacturing units 
Laboratories will either be built to meet 
specific industrial needs and will be avail- 
able on a long term lease basis, or com- 
panies may lease the land and build their 


own laboratories. 


® A new addition to the chemical research 
Jaboratories of the Ethyl Corporation has 
gone into operation at the company’s re- 
search and engineering center in Baton 
Rouge, La. The 18,000-square-foot build- 
ing will be devoted to research in petro- 
chemicals, chlorination, organometallics, 
electrochemistry, and other fields. 


® The facilities and staff of the Merck 
Institute for Therapeutic Research have 
been approximately doubled by the ad- 
dition of several research groups at West 
Point, Pa., which were formerly a part 
of the Sharp and Dohme division of 


Merck and Company, Inc. The expanded 
organization will have a staff of approxi- 
mately 300, more than half of whom 
will be professionally trained, with 65 
holding the M.D. or Ph.D. degrees 

L. Earle Arnow, formerly vice presi- 
dent and director of research for Sharp 
has been elected executive 
director of the Merck Institute. Arnow 
is also vice president of the Merck Sharp 
and Dohme Research Laboratories di- 
vision of Merck and Co., In 

Hans Molitor, director of the institute 


and Dohme, 


since its founding in 1933, has been ap- 
pointed director of scientific relations for 
the Merck Sharp and Dohme Research 
Laboratories. Molitor was also elected 
chairman of the board of trustees of the 
Merck Institute, succeeding George W. 
Merck, who resigned. 

Harry J. Robinson, formerly associate 
director of the institute, has been ap- 
pointed director of the Rahway unit, and 
Karl H. Beyer, formerly head of phar- 
macological research at 
Dohme, has been appointed director at 
the West Point unit. 


Sharp and 


® The General Electric Company Lamp 
Division will build an Advanced Lamp 
Development Laboratory at Nela Park, 
Cleveland, Ohio, at a cost estimated be- 
tween $4 and $5 million. Ground will 
be broken this summer, and the struc- 
ture is expected to be finished late in 
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Approximately 150 persons will be 
employed when the building is opened, 
but ultimately 250 persons will work in 
the laboratory. The laboratory staff will 
include chemists, physical chemists, met- 
allurgists, physicists, and all kinds of 


engineers 


Wash- 


ington, D.C., has announced the avail- 


® Information for Industry, Inc 


ability of a Uniterm index of United 
States electronics patents. Under this in- 
dexing system, complex electronics sub- 
jects are reduced to basic words. Infor- 
mation for Industry, Inc., 
applied its Uniterm system to American 
chemical patents. 


has already 


The new index of electronics patents 
will disclose easily and quickly data per- 
taining to telephony, telegraphy, com- 
television, radio, 


munications, radar, 


components, instrumentation, nuclear 
energy, magnetics, vacuum tubes, solid- 
state devices, 


propagation, avionics, 


circuity, miniaturization, automation, 
printed circuits, facsimile, industrial con- 
trol, and so forth. With the Uniterm sys- 
tem, it is possible to make both broad 
and specific searches of electronics pat- 
ent information; further, the system is 
expected to provide industry with a 
common electronics language in re- 
search, sales and marketing, product de- 


velopment, and patent evaluation 
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Reports and Letters 


Influence of the Concentration 
of Leukemic Inoculum on the 
Effectiveness of Treatment 
Although the clincial 
acute leukemia with folic acid antagon- 
ists, first employed by Farber et al. (1), 
s often effective early in the course of 


treatment of 


treatment, it is generally considered that 
the ultimate failure of treatment is at- 
tributable to the emergence of resistant 
variants of the leukemic cells. This fol- 
lowed from the development by Burche- 
nal et al. (2 


mouse leukemias resistant to folic ac id 


and Law and Boyle (3) of 


antagonists, such as amethopterin. 

In this laboratory, leukemic mice were 
kept alive for an extended period of time 
with massive doses of amethopterin. The 
leukemic cells from such mice, however, 
showed on transplantation little, if any, 
It has also 
been observed that treatment of leukemic 


evidence of resistance (4 


mice with an antagonist of folic acid 
late in the course of the disease was 
considerably less effective than treat- 
ment initiated early (5). The last-cited 
observations suggested that failure of 
treatment could result from an increased 
population of leukemic cells in the host 
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Fig. 1. Relationship between level of treat- 
ment with amethopterin and the size of 
the leukemic inoculum (cells per mouse) 
required to yield 50-percent mortality 
(Elw). Early deaths from drug toxicity 
are excluded in computing the percentage 
mortality resulting from the leukemic in- 
oculum. Without treatment, the Elm was 
about 4000 cells. 
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#). The current experiment (Fig. 1 
demonstrates the importance of the num 
ber of leukemic cells in influencing the 
effectiveness of treatment. 

The mice were inoculated intramuscu- 
larly with varying levels of leukemic 

L1210) cells and were treated intra- 
peritoneally with amethopterin on the 
third and again on the seventh day fol- 
lowing inoculation with the leukemia 
Three different dosages of amethopterin 
were employed, and, in addition, one set 
of leukemic mice was left untreated. 

[The mice were observed for mortality 
for 100 days following leukemic inocu- 
lation. Mice that survived 100 days were 
apparently “leukemia-free.” Spleen im- 


plants from such mice did not result 
leukemic treatment 


level, and for the untreated group, the 


n 
growth. For each 


percentage of mice that died of leu- 
kemia increased with increasing inocu- 
lum. As the inoculum concentration was 
increased, it was apparently necessary 
to increase the dosage of drug to main- 
tain the effect against the tumor. 

Figure 1 shows the approximately 
linear relationship between the number 
of cells in the leukemic inoculum neces- 
sary to kill 50 percent of the mice (EI,, 
and the dosage of amethopterin. From 
an EI... of 4000 cells when no treatment 
was administered, there was an increase 
to more than 500,000 cells at the highest 
dosage of amethopterin employed, a re- 
lationship indicating that the level of 
treatment yielded better than 99-percent 
inactivation of the leukemic cells. The 
limitation to the continuation of this 
positive relationship is the toxicity of 
the drug to the host. At the highest 
dosage of the drug (67 mg/kg x 2), ap- 
proximately 20 percent of the mice suc- 
cumbed to drug toxicity. These animals 
were excluded from the calculations of 
the EI... 

For a specific treatment, administered 
at a specified time after inoculation of 
the leukemia, this type of relationship 
describes the maximal potency of the 
drug. To improve treatment, it would 
be necessary to increase the effectiveness 
of the drug with respect to the leukemia 
without proportionately increasing the 
toxicity of the drug for the host. This 
may be accomplished, for example, by 





alteration of the schedule of treatment 


», 6) or by delayed administration of 
citrovorum factor (6). 

The data indicate that the effective- 
ness of treatment is influenced by the 
number of leukemic cells in the host. 
Apparently, then, in addition to the pos- 
sible emergence of resistant leukemic 
cells, and in addition to other factors, 


n the 


such as the possible diminution 
tolerance of the host to a particular 
increase in the 


number of cells, despite treatment, may 


treatment, progressive 


render a particular treatment progres- 

sively less effective. By the same token. 

the treatment of advanced leukemia may 

be hampered by the increased number of 

cells. 

ABRAHAM GOLDIN 

Joun M. VeENoitT! 
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Natural Selection Associated 
with the ABO Blood Group 


Geneticists have suspected and _ sug- 
gested that human blood groups should 
be subject to the processes of natural 
selection (/). Except for hemolytic dis- 
ease of the newborn, no conclusive evi- 
dence that this was so had been brought 
forward until the article by Aird, Bentall, 
and Fraser Roberts appeared in 1953 (2 
An extensive, well-controlled, clinical 
study population groups 
throughout England and Scotland dem- 
onstrated convincingly the existence of 
an association between carcinoma of the 
stomach, peptic ulceration, and the ABO 
blood group. This report is concerned 
with the preliminary results of a simi- 
lar study conducted in the United States. 
Buchanan and Higley in 1921 (3) and 
Mayo and Fergeson in 1953 (4), in the 
only similar American studies, concluded 
that there was no relationship between 


involving 





blood groups and malignancy and none 
between blood groups and any disease 
for which sufficient data were available 
to justify a conclusion. 

The case material utilized in the 
study reported here was provided by 
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Typed Total O 
cases _ 
No. % 

Gastric carcinoma 

patients 879 370 42.09 
Peptic ulcer 

patients 1770 946 53.45 
Controls 6313 2892 45.81 


patients seen and treated at the univer- 
sity and five other Iowa hospitals during 
the past 20 years (5). Unselected, con- 
secutive cases of gastric carcinoma and 
peptic ulceration are the clinical material 
upon which this preliminary 
based. 


report is 
A histologic diagnosis, resulting 
from study of surgical or post-mortem 
tissue sections, was required for inclu- 
sion of carcinoma cases. Duodenal and 
gastric ulcer cases were included when 
i) an iron-clad clinical diagnosis existed 
that was based on clinical, x-ray and/or 
gastroscopic findings, or (ii) a gross or 
microscopic diagnosis was established at 
the time of surgery or post-mortem ex- 
amination. In order to insure that thes« 
criteria would be rigidly adhered to, all 
case records were reviewed by one or 
another of us. The extracted data were 
transferred to IBM punch-cards and 
sorted by machine methods. In erder to 
test the significance of our results, they 
were subjected to statistical analysis by 
means of the chi-square and difference- 
between-percentages methods (6 

It was of the greatest importance to 
establish reliable values for blood-type 
frequencies among healthy individuals 
who were to be used as controls for com- 
parison .with the blood-type frequencies 
observed in the patient groups. The blood 
types of consecutive blood donors con- 
tributing to two hospital blood banks 
where most patient typings were done 
were recorded. Before giving blood, these 
individuals were screened to eliminate 
those with disorders contraindicating 
their use as donors. For the most part, 
they were relatives or acquaintances of 
the patients. Therefore, most of them 
came from the same population groups as 


the patients and had ethnological back-. 


grounds similar to those of the patients. 

The blood-type frequencies and the 
percentages these represent of the total 
control and patient groups are recorded 
in Table 1. 

When blood-type frequencies in the 
control and patient groups are com- 
pared, it becomes clear that two signifi- 
cant associations exist. Members of blood 
type A are either more susceptible to, 
or have less resistance against, carci- 
noma of the stomach than members of 
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Table 1. Blood-type frequencies. 


Blood groups 


A B AB 
No / No. N No a7, 
403 45.85 81 9.22 25 2.84 
655 37.01 128 7.23 41 2.31 
2625 41.58 570 9.03 226 3.58 


the three other blood types. The signifi- 
percent level. Members of blood type O, 
on the other hand, appear to have even 


cance of this relationship is at the 2- 


greater vulnerability to, or less resistance 
against, peptic ulceration. The degree of 
significance here is at the significant 
level of 0.1 percent. 

It is evident that the possession of 
blood type A is related to natural sele« 
tion, in that such individuals have a 
greater probability of developing carci- 
noma of the stomach and consequently 
are less favored than members of the 
other blood types. Conversely, members 
with these other types are thus favored, 
except for the selection exercised on 
group O members by the increased like- 
lihood that they will develop peptic ul- 
ceration. 

[he association of blood types, the 
genetics of which have been extensively 
studied and are well understood, to car- 
cinoma of the stomach fits well with the 
heretofore suspected familial predispo- 
sition to this and other malignancies, A 
similar genetic factor, acting to cause 
peptic ulceration, is suggested by the 
demonstrated predisposition of type O 
individuals. 

The hypotheses that may be advanced 
to explain these findings seem to fall 
into one of two general categories—that 
is, local factors acting in or on the 
stomach or general ones acting to con- 
trol the individual’s response to the car- 
cinogen or ulcerogen. In the first instance, 
known mucopolysaccharide blood-group 
substances may act to increase tissue 
vulnerability to, or diminish resistance 
against, carcinogens and ulcerogens. In 
view of the large number of such sub 
stances that have already been isolated, 
resulting in the definition of the many 
blood groups, it seems likely that still 
other similar antigens remain to be iden- 
tified that could well be responsible for 
‘these effects. Local tissue factors and 
enzyme activities that are unrelated to 
the red blood cell and its antigens re- 
main less attractive possibilities. Perhaps 
more appealing, although little evidence 
thus far has been presented in its sup- 
port, is the concept of fundamental, indi- 
vidual biochemical and/or physiological 


differences. Blood types, susceptibility to 
bacterial organisms, and predispositions 
to carcinogens and ulcerogens would re- 
flect these fundamental differences in in- 
dividuals, representing differences in 
response to similar environmental fac- 
tors. Evidence that similar relationships 
do not exist for certain other malignan- 
cies and blood types as for carcinoma of 
the stomach does not rule out this ex 
planation. 

A relationship between natural selec- 
tion and the ABO blood group is indi- 
cated by the results of this study through 

i) a significant increase of type A 
among patients with carcinoma of the 
stomach, and (ii) a significant increase 
of type O among patients with peptic 
ul eration 

J. A. BuckwatTer 
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Salivary Amylase in the Rat 


In a review of the literature concern- 
ing amylase in the body fluids and tis- 
sues of the rat, no good quantitative data 
could be found on salivary amylase lev- 
els. Several sources (1, 2) agreed that 
the rat does have amylase in its saliva 
but gave little other information. Quan- 
titative data, of interest in this labora- 
tory in connection with a larger study 
(3) on tissue amylases, have now been 
obtained and are reported here. 

Fifteen Sprague-Dawley rats, fed on 
the usual laboratory diet, were used in 
this study. With the rats under ether 
anesthesia, flow of saliva was stimulated 
by intraperitoneal injection of approxi- 
mately 1 mg/kg of pilocarpine (4). 
Saliva was collected by gentle suction on 
a micropipette leading to a small trap. 
By this means, 0.3 to 0.5 ml of saliva 
could be collected in 10 to 15 minutes. 
After saliva had been obtained, the rats 
were sacrificed, and blood was collected 
for serum amylase determinations. 


1 





3oth salivary and serum amylase dé 


terminations were carried out by the 
method of Van Loon (5 Van Loon’s 
amylase units are numerically equal to 
Somogyi amylase units using 1/100 
dilutions of serum and 1 /20,000 dilutions 


10 dilu- 


tion that is recommended for human 


of saliva instead of the usual | 


serum. In an earlier study in this labo- 
ratory, human salivary amylase levels 
were found to be 50,000 to 200,000 
units/100 ml, and 1/5000 dilutions of 
saliva were appropriate in the analyses 
Incidentally, no diastaticlike action of 
pilocarpine (6) on starch or other inter- 
ference with salivary amylase determina- 
tion was noted. 

The data in Table 1 show that there 
are wide variations in rat salivary amy- 
lase levels, but it is apparent that the 
626.000 


average is still several times 


Thus, contrary to 


previous statements (2), man does not 


that in human saliva 


have “the highest ptyalin concentration 
of all animals.” 

These data on rats were of interest 
in view of the report (7) that in depan- 
creatized rats, serum amylase levels and 
urinary amylase excretion remain essen- 
tially the same as in normal rats. Thus, 
some organ or organs other than the 
pancreas must be a source of rat serum 
amylase. The salivary glands might con- 
ceivably be such a source. However, com- 
parison of salivary and serum amylase 
levels in rats showed little correlation 
Also, in a rat that was sacrificed in this 
laboratory on the seventh day after sur- 
gical removal of its salivary glands, the 
serum amylase fell only slightly. The 
serum amylase preoperatively was 2500; 
7 days postoperatively, it was still 1800. 
Since, with no saliva, the rat experienced 
some difficulty in eating, the fall in 
serum amylase level could be explained 


on a purely nutritional basis. Saline 
Table 1. Salivary and serum amylase in 
rats. 


Amylase 


Van Loon units/100 ml Salivary 


serum 
Salivary Serum 
1,340,000 4280 312 
1,300,000 +810 270 
1,180,000 4070 290 
1,000,000 4070 245 
750,000 $150 181 
670,000 4230 158 
630,000 3660 172 
617,000 4400 140 
510,000 3310 154 
361,000 * 
307,000 3740 82 
247,000 3660 67 
205,000 4060 50 
181,000 * 


3740 24 
* Samples lost. 
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washings of this rat’s mouth showed no 
trace of amylase activity. 

As one might have predicted, the amy 
lase in rat saliva is apparently an a@-amy- 
lase. Its action on soluble starch pro- 
duced the progressive changes to the 
amylo-, erythro- and achrodextrin stages 

as followed by the iodine reaction 
that are typical of the action of a-amy 
lase but not that of B-amylase. 

Rosert L. McGeacuin 

Joun R. GLeason 
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Unive rsity of Louisville School 
of Medicine, Louisville, Kentucky 
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Synthesis of 5-Hydroxypipecolic 
Acid and Separation of Its 
Diastereoisomers 


The metabolic and structural relation- 
ships between ornithine and proline (/ 
hydroxyornithine and hydroxyproline 

2), and lysine and pipecolic acid (3 
prompted us to convert 8-hydroxy-t- 
lysine to 5-hydroxypipecolic acid, the 
homolog of hydroxyproline. This amino 
acid has recently been isolated from 
Rhapis flabelliformis #) and has been 
obtained as an intermediate in the syn- 
thesis of baikiain (5 

5-Hydroxy-t-lysine containing 18 per- 
cent allohydroxy-p-lysine (6) was treated 
with 1.5 equivalents of nitrosyl chloride 
in 6N hydrochloric acid and kept at 
60°C for 25 minutes. The reaction mix- 
ture was assayed for total nitrogen 

Kjeldahl) and for a-amino nitrogen by 
evolution of carbon dioxide after oxida- 
tion with chloramine-T (7). It was found 
that about one-half of the total nitrogen 
was present as &-amino nitrogen. Assum- 
ing little or no formation of the a,e-di- 
chlorocaproic acid, it follows that ap- 
equal amounts of the 
a-chloro and e-chloro acids were formed. 
The mixture was cyclized by bringing the 
aqueous solution to a pH of 11 with 
barium hydroxide and warming on the 
steam bath for 10 minutes. 


proximately 





The products of this reaction were 
studied by ion-exchange chromatography 
in an attempt to separate the diastereo- 
isomers. The methods were patterned 
after those of Moore and Stein (8). A 
150- by 0.9-cm column of Dowex 50-X 
200 to 400 





mesh rescreened, wet, 


through 200 mesh operated at room 


temperature and 4 ml/hr, was em 
ployed. Elution was started from a mix 
ing chamber containing 130 ml of 0.3M 
citrate buffer (0.2N in sodium citrate 
at pH 3.00. The pH was gradually in 
creased by adding 0.2N sodium citrate 
to the buffer at a rate equal to one-half 
the elution rate. Buffer and citrate solu- 
tion contained | percent of a detergent 


solution 8 One-milliliter fractions 


were collected. 5 Hydroxypipecoli acid 


was determined (9) by adding 1 ml of 
2-percent ninhydrin in glacial acetic acid 
and placing the tubes in a boiling water 
bath for 15 minutes. After the mixture 
had been diluted with 5 ml of acetone 


water (50/50 by volume), the concen- 
tration was determined from the absorb- 
ancy at 353 mn. 

Figure 1 shows a portion of the effluent 
curve that was obtained by chromatogra- 
phy of the reaction mixture from th 
cyclization of hydroxylysine. By admix- 
ture of an authentic sample of 5-hy- 
droxy-L-pipecolic acid obtained from 
dates (9) or material kindly provided 


by A. I. Virtanen (4 


peak was identified as the natural iso- 


, the faster moving 


mer. The other peak was presumably the 
allo form since it showed an absorption 
spectrum after reaction with ninhydrin 
in glacial acetic acid identical with that 
obtained with the natural isomer. This 
was the same order of appearance as 
that observed for the diastereoisomers of 
hydroxyproline (70) on an ion exchange 
column, and it may be taken as a sug- 
gestion of the trans arrangement for the 
functional groups of 5-hydroxy-L-pipe- 
colic acid. The yield from the cycliza- 
tion reaction was only 2 to 5 percent. 
Paper chromatography was also used 
to characterize the products of the cycli- 


ALLOHYDROXY - 
HYDROXY - PIPECOLIC ACID 
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Fig. 1. Ion-exchange chromatography of 
the products of cyclization of 8-hydroxyly- 
sine showing the separation of the dias- 
tereoisomers of 5-hydroxypipecolic acid. 
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zation reaction. The methods described 
by Irreverre and Martin (/]) were em- 
ployed. Authentic 5-hydroxy-.-pipecolic 
acid gave a spot just to the left of proline 
refer to Fig. 5A, of Irreverre and Mar- 
tin, J] The R value 
nine) was 1.31 in t-amyl alcohol-2,4-luti- 
dine. The 


relative to ala- 


ninhydrin color was bright 


purple, several 


days. Under ultraviolet light, it fluoresced 


fading to yellow over 


bright cherry-red, or reddish-orange at 
lower concentrations. A  greenish-blue 
color was produced with isatin. The re- 
action mixture from the cyclization of 
hydroxylysine showed this same spot. An- 
other spot, identical in every respect, ap- 
peared slightly lower on the chromato- 
gram. The R value was 1.00 in the basi 
solvent. It seemed probable that the dia- 
stereoisomers had separated on the pa- 
per. [his hypothesis was tested by chro- 
matographing hydroxy-t-proline and 
allohydroxy-b-proline. These diastereo- 
isomers separated to approximately the 
same degree and in the same direction. 
The R values were 1.04 and 0.83 in the 
basic solvent. Also, authentic 5-hydroxy- 
L-pipecolic acid showed only the lower 
spot after inversion to allohydroxy-p- 
pipecolic acid. The inversion was ac- 
complished by refluxing with acetic an- 
hydride containing acetic acid (J2) and 
subsequent hydrolysis. 

\ large, immobile spot was also present 
on the paper chromatograms of the 
cyclization mixture. This probably rep- 
resented linear polymerization of the 
monochloro acids which could have ac- 
counted for the low yield of 5-hydroxy- 
pipecolic acid. Studies on the stereo- 
chemistry of 5-hydroxy-1-pipecolic acid 
are in progress 
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»f Health, Bethesda, Maryland 
K. A. Prez 
National Institute of Dental Research 
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Effects of Intravenously 
Administered Fat on the 
Serum Lipoproteins 


It has been shown in our laboratories 
that daily intravenous infusions of a fat 
emulsion cause a significant decrease in 
the elevated serum lipid values of pa 
tients with idiopathic hyperlipemia o1 
primary hypercholesteremic xanthomato- 
sis (] In order to study these effects 
in more detail, electrophoretic analyses 
of serum were carried out in eight nor- 
mal human beings and in eight dogs be 
fore and after an intravenous infusion of 
emulsified fat (2 

The human beings were given a singl 
intravenous infusion of an emulsion con 
taining in a total volume of 500 ml either 
50 g of cottonseed oil or 50 g of synthetic 
triolein, with soybean phosphatide, plur 
onic, and dextrose added as emulsifying 
and stabilizing agents (3). The dogs 
weighed about 15 kg and were given 300 
ml of this emulsion. The time for the 
infusion averaged 4 hours in the human 
beings and 2 hours in the dogs. Blood 
samples were taken before and at the 
end of the infusion as well as for several 
hours afterward. Samples of serum were 
analyzed by paper electrophoresis as de- 
scribed previously (4 

In the eight human beings, the paper 
strips stained for lipids showed, prior to 
the infusion, two bands: (i) an intensely 
stained band in the beta globulin area, 
corresponding to the beta lipoproteins, 
and (ii) a less intensely stained band in- 
termediary between alpha-1 globulin and 
albumin, corresponding to the alpha lipo- 
proteins. At the end of the intravenous 
infusion, the beta band 
showed a densely stained trail extending 


lipoprotein 


back to the starting line, representing 
the chylomicrons. In addition, both lipo 
proteins moved faster: the beta lipo- 
proteins moved either with a speed in- 
termediary between beta globulin and 
alpha-2 globulin or with a speed of 
The alpha 


lipoproteins in some subjects were split 


alpha-2 globulin (Fig. 1) 


into two components, the larger compo- 
nent migrating with the speed of albu- 
min and the other smaller component 
migrating ahead of albumin; in other 
subjects, all alpha lipoproteins migrated 
together as a broad band ahead of al- 
bumin. On the corresponding protein- 
stained paper strips, small amounts of 


protein were seen ahead of albumin, rep 
resenting the protein moiety of the alpha 
lipoproteins. The increase in the electro 
phoretic mobility of the alpha and beta 
lipoproteins persisted for about 2 hours 
after the end of the infusion 

In the eight dogs, fasting serum sam 
ples showed on the lipid-stained paper 
strips an intensely stained band in th 
area between albumin and alpha-! glob 
ulin, representing the alpha lipoproteins 
In five dogs, small amounts of beta lipo 
proteins were present in the beta globulin 
region; in thres dogs, no visible amounts 
At the end of the infusion, 
the lipid-stained paper strips showed a 


were present 


densely staining trail extending to the 
starting line, representing the chylomi- 
crons. In those dogs in which beta lipo 
proteins had been present in_ visibl 
amounts prior to the infusion, they then 
migrated with increased speed in the r 
gion of alpha-2 globulin. The alpha lipo 
proteins were found in all instances ahead 
of albumin as a broad band on both the 


lipid- paper 


| 


and the protein-stained 
strips. 
So far. we have not been able to 


demonstrate electrophoretic changes ir 


the serum after oral feeding of the fat 
emulsion, possibly because the concen 
tration of lipids in the serum of the test 
persons did not rise as high as it did after 
the intravenous infusion. 

The importance of the observed elec- 
trophoretic changes following the infu- 
sion of the fat emulsions lies in the fact 
that the changes are identical with thos« 
induced by the intravenous injections of 
heparin in normal persons during ali- 
mentary hyperlipemia (4, 5) and in pa 
tients with idiopathic hyperlipemia even 
when fasting (4, 6). In addition, in pa- 
tients with idiopathic hyperlipemia, an 
injection of heparin had caused a de- 


Z 
peproteins ’ , f 





poproteins 


Fig. 1. Paper electrophoretic pattern of 
human serum obtained at the end of an 
intravenous infusion of fat. Upper half of 
the strip is stained for proteins (P), lower 
half is stained for lipids (LZ). On the lipid- 
stained paper strip, the beta lipoproteins, 
present in the beta globulin 
area, move now with the speed of alpha-2 
alpha lipoproteins, nor- 
mally present in the area between albu- 
min and alpha-l 
ahead of albumin. On the protein-stained 
paper strip (P), small amounts of protein 
migrate ahead of albumin, representing 
the protein moiety of the alpha lipopro- 
teins. 


normally 
globulins. The 


globulins, move now 


843 





crease in the serum lipids (7). In the case 


of heparin, the electrophoretic changes 
and the reduction in the serum lipids are 
produced by the action of a “clearing 
factor” that is a heparin-activated lipo- 
protein lipase (8). It remains to be de- 
termined whether the infusion of a fat 
emulsion also activates this lipoprotein 
lipase or has a different mode of action. 
Franz S. M. Hersst 
WALTER F. Lever 
Department of Dermatology, Harvard 
Medical School, and De rmatolog ical 
Research Laboratories, Massachusetts 
General Hospital, Boston 
Wituam R. WappdELL 
Department of Nutrition, Harvard 
School of Public Health, and 
Department of Surgery, 
Massachusetts General Hosp tal 
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re 


Pyridine Nucleotide Analogs 
and the Sulfhydryl Nature of 
Some FAD Enzymes 


It has recently been demonstrated by 
Kaplan and Ciotti (J) that pig brain 
DPNase will catalyze an exchange be- 
tween the nicotinamide moiety of DPN 
2) or TPN and 3-AP, resulting in the 
formation of APDPN or APTPN. These 
analogs have been shown to be active in 
a number of dehydrogenase systems (3). 
The average potential of APDPN/ 
APDPNH has been found to be approxi- 
mately 0.08 v more positive than the 
DPN/DPNH system. It was therefore 
of interest to determine whether flavin 
enzymes could catalyze a transfer of hy- 
drogen or electrons from DPNH ot 
TPNH to the respective 3-AP analogs 

#). 

All measurements were performed 
using a Beckman DU spectrophotometer 
with 3.0-ml cuvettes having a 1.0-cm 
light path, and all reactions were run 
at room temperature. APDPNH and 
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APTPNH formation was determined by 
an increase in optical density at their 
maximum extinction at 365 mu and at 
100 mp, where they have significant 
absorption in contrast to DPNH and 
TPNH. 

Reaction mixtures contained 50 umoles 
of phosphate buffer, pH 7.5, and 50 
umoles of trisodium citrate dihydrate. 
In addition, the diaphorase reaction 
mixtures contained 0.25 wumoles of 
DPNH, 0.6 umoles of APDPN, and 0.09 
mg of enzyme protein in a total volume 


of 3.0 ml. The cytochrome-c reductas« 


reaction mixtures contained 0.22 umoles 
of TPNH, 0.53 umoles of APTPN, and 
2 mg of enzyme protein in a total vol- 


ume of 3.0 ml. Additions of pCMB and 
GSH are noted in Table 1 as final molar 
concentrations. When pCMB was used 
it was incubated with the enzyme in th 


phosphate buffer for 5 minutes at 0°C. 
In measuring GSH reversal of pCMB 
inhibition, GSH \ incubated for an 


other 5-minute period before testing. All 


tarted with APDPN for 


reactions we! 


the diaphorase and APTPN for the cyto 
chrome reductas 
It was found that Straub’s DPNH dia 
phorase (5), a FAD enzyme from pig 
heart that catalyzes the reduction of dyé 
and inorganic iron (6) also catalyzes a 
transfer of hydrogen or electrons from 
DPNH to APDPN, as is indicated by 
Eq. 1 
DPNH APDPN* — DPN* APDPNH 
(1) 
Chis transfer occurred only in the pres- 


ence of DPNH and APDPN. TPNH and 
APTPN 


donor or acc eptor, respectively, with the 


would not serve as electron 


diaphorase. Investigation of the involve- 
ment of sulfhydryl groups in this reac 
tion, as shown in Table 1, revealed that 
pCMB inhibited the transfer reaction 
This inhibition could be reversed with 
GSH. The catalysis of dye reduction by 
this enzyme was also inhibited by 
pCMB. GSH reversal was not attempted, 
since the dye is reduced nonenzymati- 
cally by GSH. 

TPNH cytoc hrome-c reductase (7), a 
FAD enzyme from pig liver, also cata- 
lyzes this transfer reaction, as is given 
by Eq. 2. 
TPNH 


APTPN* — TPN* + APTPNH 


(2) 


However, with this enzyme, DPNH and 
APDPN would not serve as electron 
donor and acceptor, respectively, but re- 
quired TPNH and the corresponding 
analog APTPN for transfer. As can be 
seen in Table 1, pCMB inhibited the 
transfer reaction, and the inhibition was 
reversed by GSH. Since this enzyme 
catalyzes the transfer reaction at a much 





Table 1. Inhibition by pCMB of diapho- 
rase and TPNH cytochrome-c reductase 
catalyzing the reduction of APDPN by 
DPNH and APTPN by TPNH, respec 
tively, and the reversal by GSH 


TPNH 
Diapho- cyto- 
rase chrome-« 


Reaction 


mixtures 


umoles reductase 


APDPNH 


formed 


umoles 
APTPNH 

formed 
in 60 min 


3 min 


Control 0.229 0.172 

Plus pCMB 

2x 10°M 0 0 
Plus pCMB 

2x 10°M 

plus GSH 

10°M 
Plus GSH 

10°M 0.233 0.172 
Minus enzyme 

plus GSH 

10°M 0 
Minus DPNH 

or TPNH 

plus GSH 

10°M 0 


slower rate than the diaphorase, a 6 
minute period was used to determin 
the formation of APTPNH rather that 
the 3 minutes employed for the diaph« 
rase, The reduction of cytochrome was 
also inhibited by pt MB 

These results demonstrate that, in al 
probability, sulfhydryl groups are in 
volved in the catalytic properties of 
DPNH diaphorase and TPNH cyto 
chrome-< reductase, 

Other FAD enzymes such as pig heart 
DPNH 


Ne urospora 


) 


cytochrome-c reductase 8 
TPNH 
9), milk xanthine oxidase, and _ the 
DPNH oxidase from Clostridium kluy 
veri 10 

tions, and demonstrate specificity toward 


nitrate reductase 


catalyze these transfer reac- 


both the reduced pyridine nucleotide and 
acceptor analog. Nonflavin dehydrogen- 
ases and FMN enzymes tested did not 
appear to catalyze this reaction. 

Preliminary experiments indicate that, 
although only the FAD enzymes tested 
were active, FAD does not appear neces 
sary for this transfer reaction. In view 
of this, it is of interest to speculate that 
FAD enzymes are in such configuration 
that the reduced pyridine nucleotides can 
transfer hydrogen or electrons directly 
to the protein. This reduced protein can 
then transfer hydrogen or electrons to 
the specific pyridine nucleotide analog 
without the involvement of flavin as an 
intermediate. In reactions involving re- 
duction of dye or cytochrome c, the re- 
duced protein would transfer hydrogen 
or electrons to FAD and then on to dve 
or cytochrome. 
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It is of interest to note that, although 
all the FAD enzymes studied appear to 
be sulfhydryl enzymes, as demonstrated 
by pCMB inhibition of reactions involv- 
ing the reduction of dye and cytochrome 
c, they all were not inhibited by pCMB 
in catalyzing the transfer reaction. The 
transfer reactions from TPNH toAPTPN 
catalyzed by nitrate reductase and from 
DPNH to APDPN catalyzed by the 
DPNH oxidase from Cl. kluyveri, respec- 
tively, were not inhibited by pCMB. Milk 
xanthine oxidase catalysis of hypoxan- 
thine oxidation by oxygen and dye is in- 
hibited by pCMB (11). When hypoxan- 
thine and APDPN are used as electron 
donor and acceptor, respectively, inhibi 
tion of the reduction of APDPN is ac- 
complished with pCMB and reversed 
with GSH. If, however, DPNH is used 
as electron donor, dye reduction and the 
transfer reaction are not inhibited by a 
concentration of pCMB, which would 
inhibit when hypoxanthine was used as 
electron donor. This is interesting in 
view of the belief of Mackler et al 12 
that all reactions catalyzed by their xan- 
thine oxidase preparations are attribut- 
able to one protein 

The involvement of a reduced protein 
in flavoprotein reactions is now under 
investigation 

Morton M. WEBER 

NaTHan O. Kaplan 
McCollum-Pratt Institute, Johns Hopkins 
University Baltimore . Maryland 
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International Cooperation in 
Radiobiology through an Agency 
Sponsored by the United Nations 


The following reasons for international 
cooperation in radiobiology may be con- 
sidered 

Che running of numerous power 
reactors In many countries is going to 
increase the radioactivity of the atmos- 
phere, the soil, and the waters. It is 
difficult to establish which level of con- 
stant radioactivity is dangerous for man 


and animals; concentrations of 1 /500,000 


of phosphorus-32 in fishes (as compared 
were reported at the Geneva 
Conference on the Peaceful Uses of 


Atomic Energy. Possible damages are not 


with water 


limited to the country where the reactor 
is located; this fact may be the origin 
of bitter international discussions if meas 
ures are not taken beforehand. 


The carcinogenk and genet effects 


yf ionizing radiations on nonhomogene 
ous populations are unknown and theo 
retically unpredictable. Different types 
of research are already contemplated to 
solve this question; these projects should 
be discussed on an international basis be 
cause they are extremely costly and time 
consuming, 

On the genetic problem of irradiated 
human populations, T. C. Carter said 

\/Conf. 8/P/449), “We now need a 
research program with three main parts 
fundamental studies of mutation; studies 


of animal populations; and studies of 
human populations. Such a program 
would have to be on a very lavish scale 
and parts of it would almost certainly 
require international cooperation.” 

2) Biologists have a great responsibility 
in the development of peaceful uses of 
Physicists a 


ists must not disregard the warnings of 


atomic energy 1d industrial 


the biologists despite the fact that these 
warnings may tend to put limits to their 
activity 

Some people have interest in empha 
biological 


sizing the dangers of radioa¢ 


tivity; others have interest in neglecting 
them. Margins of safety must be estab- 
lished and constantly revised not only by 
scientists meeting around a table once a 
year, but also by their actually working 
together 

Basic discoveries in radiobiology 
may have important consequences for 
the generalized use of atomic energy 
For instance, the possibility exists of in 
creasing, by chemical substances, the re 
sistance of man to ionizing radiations 
The phenomenon of chemical protection 
against these radiations has been repeat- 
edly demonstrated in animals. Efficient 
treatment (actually lacking) of acciden 
tally irradiated human beings depends 
entirely on active pursuit of promising 


researches in animals. , International 


agreement should be reached before the 
use of a protector or a treatment is widely 
advocated. Controls of the experiments 
and of the substances themselves should 
be put on an international basis. 

+t) Countries that do not like to de- 
pend on big atomic powers would find in 
an International Laboratory of Radiob 


ology a suitable place for obtaining in 


formation and training for their scier 
tists, 

9) The spirit of collaboration that was 
prevalent during the Geneva Conferenc« 
on the Peaceful Uses of Atomic Energy 
should be perpetuated by the presence, 
f 
biologists from many countries. One may 
hope that 


in the same International Laboratory, « 


inte rnational cooperation 
would speed up biological research, thus 
enabling us to keep up with the indus 
trial development of atomic energy and 
prevent irreparable damage to the human 
race 

As shown by the Geneva Conference. 
the whole human race is involved in the 
widespread use of atomic energy. Many 
basic biological data are not yet avail 
able that would enable us to appreciate 
the dangers and the possibilities of over 
coming them either by protection or by 
therapeutics. It seems to be the duty of 
an International Atomic Agency to have 
at its disposal a body of biologists who 
are organized in some kind of interna 
tional institution where facilities for labo 
ratory work would be availabk 


Z. M. Baco 


Since the foregoing note u 
the United Nations has established a S« 
entific Committee on the Effects of At 


Radiation in New York 14-23 


is received 


which met 


March 1956. The recommendations of the 
committee which include man} f the 
uggestions made by Z. M. Bac q, were re 
eased 9 A pril 1956 and will be sumr 
ized in the 25 Ma ue of Scrence 


Myo-Inositol as an Essential 
Growth Factor for Normal and 
Malignant Human Cells 


in Tissue Culture 

It has been shown (/]) that two mam 
malian cells, a human carcinoma of tl 
strain HeLa 
blast strain L 


cervix and a mouse fibro 
can be propagated in a 
medium embodying 13 amino acids 
seven vitamins, five salts, glucose, and a 


varying amount 


f serum protein, the 
latter supplied either as whole or dia 
lyzed serum. Each of these components 
was demonstrably essential for survival 
and growth. It was subsequently found 
that a number of other human cell lines, 
both normal and malignant, could be 
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Fig 1. The early death of three normal human cells in the abse 
normal growth on its addition to the medium 
Table 1. The inositol requirement of 19 cell lines in 
Inosi- 
, , tol 
Tissue of origin Strain identification 
require- 
ment 
Human carcinoma of cervix HeLa (Gey 0 (? 
Human monocytic leukemia J-111 (Osgood 0(? 
Mouse fibroblast L-929 (Earle 0 
Human epidermoid carcinoma 
of throat KB (Eagk 


Human bone marrow 
Stulberg 
Stulberg 


Detroit 6 
Detroit 30a 


(w/metastatic cancer 
Human carcinomatus ascites 
Human bone marrow 


w/metastatic cance! Detroit 32 (Stulberg 
Human bone marrow 
Stulberg 


Stulberg 


Detroit 32 
Detroit 56a 


normal 
Human carcinomatus ascites 
Human malignant lymphoma 
cells from pleural fluid Detroit 116P (Stulberg 
Human bone marrow 
Stulberg 


w/metastatic cancer Detroit 34 


Human liver Chang 
Human liver Henle 
Human embryonic intestinal 
epithelium Henle 
Human conjunctiva Chang 


Leighton 
MAF 66 ( Microbio- 


logical Assoc 


Human foreskin 
Human embryonic fibroblast 


Mouse adenocarcinoma 
(“Sarcoma” §-180 

Human bone marrow 
(normal ) 


Detroit 98 (Stulberg 


* Concentration permitting 50 percent of maximum growth 
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nee of inositol, and the 
tissue culture 

Maxi- 

mally 

eflec- 

ED.w,* M 
Live 
concn... 
M 

10 10 
; 10 ,x 10° 

5 10 3 10 

; 10 10 

s 10 10 

3 10 10 
; 10° + 3 10° 
10° + 10° 
] 10 10° 
2 10 10“ 
v4 10 10 
3x10 10° 
3 10 10° 
10° + 3 10° 
2 10 10° 
3 10° + 10° 
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propagated in the same basa' medium, 


but only when it was supplemented wit! 
10 percent whole human serum; when 
the latter was replaced by dialyzed serum, 
most of these cell strains died, either in 
the very first passage or on subdivision 
When the dialyzed serum was supple- 


mented with an equivalent amount of 
serum ultrafiltrate, normal growth was 
obtained. The dialyzable factor of serum 
required by these cells, over and above 


the 


identified, could be wholly replaced by 


26 essential components previously 


myo-(meso-)inositol and presumably 
was either the compound or a dialyzabl 
derivative of it. 

A total of 19 cell lines 


two mouse 


17 human and 
have now been studied with 
respect to their inositol requirement (se« 


Table 1 Seven cultures derived from 
cancer tissue, nine derived from norma 
tissue, and three cultures were obtained 


from the bone marrow of patients witl 
Of these 19 cel 
that are listed in the bot 

Table 1 
even on the first subculture in an inosito 
Fig. | 


middle 


metastatic carcinoma 


lines, the nin 


tom section of failed to grow 
. The seven lines 
the tabl 
days but regu 


With the addi 


free medium (se 
listed in the section of 
grew tor a period of 5 to 7 


larly died on subculture 


tion of inositol, however, all 16 lines 
grew at a normal rate, and all continued 
to grow at a normal rate on serial sul 
culture. The contrast between the deat! 
of these cells in an inositol-deficient mx 


dium and their rapid growth in the sami 
medium supplemented with inositol is 


illustrated for three normal cells in Fig 


[The amounts of inositol required by 
these 16 cell lines were remarkably con 
sistent, the concentrations necessary for 


maximum growth varying between 1( 
and 10°°M Table 1 
Ot the three 


mouse fibroblast has to date given no ir 


remaining cell lines, the 


dication of an inositol requirement and 
ied for 


sitol-free medium, supplemented with 


has been cart months in an ino 
percent dialyzed serum. Inconsistent r 
sults have, howeve r, been obtained witl 


the cell HeL: 


strain, human leukemia J-111). In sev- 


remaining two lines 


eral experiments these two strains were 
propagated for 6 to 8 weeks in an ino- 


sitol-free medium, maintaining an aver- 


age generation time of approximately 48 
hours, Occasionally, however, the HeL: 
cell has failed to give sustained growth 
in a medium supplemented with dialyzed 
unless inositol added; and 


serum was 


similarly inconsistent results have been 
obtained with the J-111 leukemia cell. 
Inositol has been shown to be essen- 
tial for the survival and growth of a num- 
ber of microorganisms (2). However, as 
Schopfer (3 


myo-inositol was perhaps the first of 


has pointed out, although 


the microbial growth factors to be dis- 
covered, it is one of the last to be iden- 
tified as a vitamin in animal metabolism. 
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Its metabolic function remains obscure, 


although it is suspected to have a lipo- 
tropic effect independent of that of cho- 
line (4 

Inconsistent results have been obtained 
in attempts to produce symptoms of ino- 
sitol deficiency in animals. In mice, alo- 
pecia was produced in approximately 
half the animals (5); and in rats also 
inositol caused a positive growth response 
and prevented and cured a generalized 
alopecia (6). More recently, however, 
found to have a de- 
monstrable effect in the growth of rats 


inositol was not 


on an amino acid-sucrose-corn oil-salt- 


vitamin diet (7). Similarly conflicting 
results have been reported with respect to 
its possible relationship to the “spec- 
tacle eye” syndrome in rats (8). A 
growth-promoting effect has been noted 
in cotton rats (9); and the omission of 
both inositol and PABA from the diet of 
golden hamsters led to the death of some 
of the animals (10 


been no evidence of an inositol require- 


In man there has 


ment 

Che demonstration of its vitamin func- 
tion in animals or man is complicated 
by its possible production by the intes- 
tinal flora (// 


synthesis (7/2) and is further 


and by its partial bio- 
compli 
cated by the reported dependence of its 
effects on the presence or absence of other 
B vitamins (/3). 

Under these circumstances, the pres 
ent demonstration that inositol is an es- 
sential growth factor for a wide variety 
of human cell lines in tissue culture is of 
particular significance. The _ effectiv 
concentrations, higher than those of most 
» of the 


same order of magnitude as the choline 


of the other essential vitamins, ar 


requirement of the mouse fibroblast. 
Whether inositol is used as a metabolite 

for instance, for incorporation into 
phospholipides—or whether it functions 
as a vitamin remains to be determined, 
as does the degree to which it can be re- 
placed by its isomers or by related com- 
pounds. To date, no compound has been 
found capable of substituting for myo- 
inositol, 

Contrary to some of the results ob- 
tained in animals, the presence of panto- 
thenic acid in the medium did not obviate 
the need for inositol, and the addition of 
PABA similarly had no qualitative o1 
quantitative effect. It is of interest also 
that, although inositol has been reported 
to have a carcinolytic action in experi- 
mental animals (/4), in the present ex- 
periments it was essential for the growth 
of five of the seven tumor lines tested. 

When inositol was added to the 26 es 
sential factors previously identified, every 
cell line here described could be grown 
for long periods in a medium supple- 
mented only with serum protein. It thus 
becomes possible to determine the spe- 
cific amino acid and vitamin require- 


ments of all these human cell lines, de- 
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normal and 
malignant tissues, with a view to ascer- 


riving from a variety of 


taining possible quantitative or qualita- 
tive differences. 
Harry Eacu 
Vance I. Oyama 
Mina Levy 
AARON FREEMAN 
Section on Experimental Therapeutics, 
Laboratory of Infectious Diseases, 
National Institute of Allergy and 
Infectious Disease s, National Institute 
of Health, Bethesda 14, Maryland 
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Biochemical Action of CDAA, 


a New Herbicide 


One of the more active herbicides that 
has been discovered since the introduc 
tion of 2,4-dichlorophenoxyacetic acid is 
a-chloro-N,N-diallylacetamide (CDAA 

1). This herbicide, which has only re 
cently been announced, is grass-specifi 
and preemergent. It is also extremely 
selective, affecting only certain members 
of the monocotyledons and dicotyledons 
For example, when it is applied at th 
appropriate dosage, it will destroy giant 
foxtail and pigweed in either corn or soy 
bean fields without injuring the crop 

The mode of action of such a selective 
herbicide is of sufficient interest to war- 
rant studies of the respiratory processes 
in moderately susceptible and susceptible 
plants (wheat and ryegrass; respectively 
Germinating seeds of wheat and rvegrass 


were treated with CDAA at 10 ppm in 
the absence and presence of sulfhydryl 


containing compounds. The data ir 


Table 1 on oxygen uptake, changes in 
respiratory quotients, and growth show 
that ryegrass seeds are more susceptible 
to CDAA than wheat seeds. This finding 
is in agreement with results obtained 
from greenhouse studies. The possibility 
exists that the site and/or mode of action 
of CDAA in wheat is different than it is 
in ryegrass since the respiratory quotient 
of wheat was increased in the presence of 
this herbicide, whereas the respiratory 
quotient of ryegrass was markedly de- 
creased. 

Ihe reversal studies suggest that sensi 
tive sulfhydryl enzymes in both wheat 
CDAA, 
and this reaction could be related to the 


and ryegrass are inhibited by 


classical alkylation of sulfhydryl groups 
by iodoacetate and iodoacetamide (2-3 
Che reversal produced by calcium panto 
thenate was attributed to its conversion 
to coenzyme A, Reversal studies with co 
enzyme A per se were not significant; 
however, this may have been caused by 
an inability of the nucleotide to pene- 
trate the seed at the proper site 

Since the growth of wheat and ryegrass 
seedlings was almost completely inhibited 
de Spite the observed effects on the re spi 
ratory quotients and respiration rates, 


simple detoxification of CDAA by inter 


lable 1. Influence of a-chloro-N,N-diallyl- 
CDAA on the respiration, 


respiratory quotients and growth of ger- 


acetamid 


minating wheat and ryegrass seeds. The 
respiratory quotients were determined ac- 
cording to the “direct method” of War- 
burg 


© 
uptake Mart 
wlit/hr Respir- “°°” 
Compound* 100 2 ary 
' VU me atory 
and concn growth 
ot quo- 
ppm alter 
tissue tient 
120 hr 
wet 
mm 
wt 
Wheat 
Control 19.0 0.96 16.9 
CDAA (10 38.0 1.12 0.8 
GSH (15 $2.0 15.5 
CDAA (10 
GSH 15 15.0 1.0 
Ryegras 
Control 16.0 1.00 91.3 
CDAA (10 3.4 0.62 0 
GSH (15 17.4 0.96 °0.6 
CDAA (10 
GSH (15 18.8 0.94 0 
Ca-pan (15 16.8 1.02 19.3 
CDAA (10 
Ca-pan (15 11.0 1.05 0 
a-lipoic acid (4 16.0 1.02 91.5 
CDAA (10 a- 
lipoic acid (4 11.5 1.0 0 


* The abbreviations represent the following: GSH 
reduced glutathione 
nate 


Ca-pan, calcium pantothe 


b4 





action in the media with the reversing 


agent could not have occurred. Growth 
was not restored by placing the seeds in 
water following the 48-hour treatment 
with the various mixtures tested. 

On the basis of the results obtained, 
it appears that CDAA inhibits certain 
sulfhydryl-containing enzymes that are 
involved in respiration. It further ap- 
pears that it affects a mechanism even 
more intimately connected with growth, 
possibly oxidative phosphorylation. 

Ernest G, JAworski 
Monsanto Chemical Company, Organic 
Chemicals Division, St. Louis, Missouri 
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Evidence for a Negative-Feedback 
Mechanism in the Biosynthesis 
of Isoleucine 


Recent developments in automation 
have led to the use in industry of ma- 
chines capable of performing operations 
that have been compared with certain 
types of human activity. In the inter- 
nally regulated machine, as in the living 
organism, processes are controlled by 
one or more feedback loops that prevent 
any one phase of the process from being 
carried to a catastrophic extreme. The 
consequence of such feedback control 
can be observed at all levels of organi- 
zation in a living animal—for example, 


proliferation of cells to form a definite 


WV, 
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Fig. 1. Competitive inhibition of L-threo- 
nine deamination of t-isoleucine. Each 
point is calculated from an average of 
duplicate test systems in which keto acid 
formation from L-threonine was deter- 
mined. The conditions were the same as 
those in Table 1 except the substrate and 
inhibitor concentration 
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structure, the maintenance of muscle 
tone, and such homeostatic mechanisms 
as temperature regulation and the main- 
tenance of a relatively constant blood 
Sugar level. Bec ause of the complexity of 
so many biological systems, it is often 
difficult to postulate a mechanism on the 
molecular level that would serve in a 
regulatory function. 

Less complex systems for study of in- 
ternal regulation can be found in the 
orderly synthesis of protoplasmic com- 
ponents during the growth of bacteria. 
A simple, though typical, example is the 
effect of L-isoleucine on the L-threonine 
requirement of threonineless mutants of 
Escherichia coli. It has been established 
that a portion of the L-threonine that is 
supplied in the medium is converted to 
L-isoleucine (7). In the presence of the 
latter, this conversion does not occur, 
and t-isoleucine itself is preferentially 
utilized (J 
ing effect on L-threonine (2). Exogenous 


with an accompanying spar- 


L-isoleucine might effect its own utiliza- 
tion by (i) reversing the equilibrium 
along the biosynthetic chain or (ii) by 
specifically inhibiting any of the several 
enzymatic steps along that chain. How- 
ever, bec ause ol the irreversibility ol 
L-threonine deamination, which is prob 
ably the first step in the conversion of 
L-threonine to L-isoleucine (3), only an 
inhibition of this step could account for 
the sparing effect 

Examination of crude extracts of EF. 
coli strain K-12 has revealed that L-iso- 
leucine is indeed a strong inhibitor of this 
reaction (4 The data in Table 1 show 
the degree of spec ificity of this reaction. 
It can be seen that L-isoleucine was about 
100 times as inhibitory as the structurally 
similar amino acid, i-leucine. It has been 
observed that, of the amino acids tested, 
only t-isoleucine has a sparing effect on 
the .-threonine requirement of 
12B14, a 
coli. 


strain 
threonineless mutant of E., 
kinetic 
threonine dehydrase activity in crude 
indicate that the 
caused by 


Preliminary studies with L- 


extracts inhibition 
L-isoleucine is competitive. 
However, in order for the data to fall 
in straight lines when they are plotted 
according to the method of Ebersole 
et al. (5 
inhibitor concentration (Fig. 1). When 


it is necessary to square the 


the double reciprocal plot of Lineweaver 
and Burk (6 
sary to square the substrate concentra- 


is employed, it is neces- 


tion. This property of the data would 
be expected if the enzyme combined 
with 2 molecules of substrate or inhibitor 
case II of Lineweaver and Burk). Fur- 
ther experiments are in progress in an 
effort to decide whether this peculiar 
kinetic behavior is apparent or real. 

It would seem that the interaction be- 
tween L-isoleucine and t-threonine de- 





rable 1. Specificity of inhibition of threo- 
nine deamination. In addition to these 
amino acids at the indicated concentra- 
tions, the contained 40 
umoles PO, buffer at pH 8.0, 10 ug crys- 
talline pyridoxal phosphate, 10 mmoles 
L-threonine and E. coli extract with 2 to 
3 mg of bacterial protein in a total vol- 


assay system 


ume of 1 ml. The reaction mixture was 
incubated for 20 minutes at 37°C. The 
extent of deamination was followed by 
measuring keto acid production by the 
method of Friedemann and Haugen 


: P Inhibition 
Amino acid and concn. 


L-Aspartic, 10°M 30 
L-Alanine, 10°M 0 
L-Valine, 10°M 0 
Lt-Leucine, 10°M 55 
pL-Homoserine, 10°M 0 
t-Methionine, 10°M 0 
L-Isoleucine, 10°M 100 
L-Isoleucine, 10°M 52 


hydrase constitutes a negative-feedback 
loop that could permit the biosynthesis 
of isoleucine to proceed only when the 
level of L-isoleucine in the medium or in 
the metabolic pool has been reduced to 
a very low level The biological const 
quences of this interaction are being 
order to decid 


whether or not the inhibition of L-threo- 


studied further in 


nine deamination by t-isoleucine is in 


fact an important controlling mechanism 
in biosynthesis 

H. Epwin UMBARGER 
Department of Bacteriology and 
Immunology, Harvard Medical School, 
Boston, Massac husetts 
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Studies on 4APP: Antineoplastic 


Action in vitro 


In the course of screening experiments 
for antineoplastic compounds, an isomer 
of adenine, 4-aminopyrazolo(3,4-d) pyri- 
midine (4APP) has shown differential 
cellular damage to several malignant tis- 
sues in culture. Antineoplastic activity of 
this compound has recently been found 
by Skipper et al. (1 
755 in mice. The present report (2) pre- 


on adenocarcinoma 


SCIENCE, VOL. 123 





sents preliminary data from in vitro stud- hours of treatment, they were fixed with seemed to be more resistant than the 


ies, pure methanol and stained with May- HeLa strain, but the increase of pyknoti 
Ihe test material included the strain Grunwald-Giemsa. In two experiments, nuclei after treatment with high concen- 
HeLa, a human cervical carcinoma; pri- the agent was added to the initial fluid trations was evident. 
mary cultures of the B-3 adenocarcinoma to test possible inhibition of growth Conversely, all four sets of nonmalig- 
of the mouse that had been carried by The stained slides were examined by nant tissues showed relatively indifferent 
repeated transplantation in the strain inspecting more than 1000 nuclei from response to the treatment at all concen- 
C57 B1/10J; skin and heart tissues of each type of culture at each concentra trations tested. There was neither a sig- 
mouse embryos; renal papillae of adult tion. This was done in the same way dé uificant drop of mitotic indices nor a 
mice; and preputial skin from a human scribed by Biesele (4) except that, in the great increase of pyknosis. Indeed, th 
infant. HeLa cultures, the reading was made in mitotic figures represented all phases and 
All cultures were set up in roller tubes the middle area of the outgrowth alon showed no abnormalities. 
The composition of nutrient media and The proportions of mitotic cells and T. C. Hst 
the procedure of setting up cultures wer¢ pyknotic nuclei were selected as criteria Section of Cytology, 
essentially the same as described by Hsu for the estimation of cellular damage University of Texas M. D. Andersor 
}) except that a single cover slip was The experimental results are summar Hospital and Tumor Institute, Housto» 
used for each tube. After the tissues had ized in Table 1 (percentage of mitotic Rotanp K. Rosins 
been established in culture for at least figures) and Table 2 (percentage of C. C. CHENG 
+ days, the fluid phase was replaced with pyknotic nuclei). It can be readily seen Department of Chemistry, New Mex 
fresh nutrient that contained various con- that this compound produced appreci- Highland University, Las Vegas 
centratic n of t-aminopyrazolo }.4-d ) py- able damage to the cells of the HeLa Stites nl Chie 
rimidine. The chemical was incorporated strain. Mitotic figures dropped drast 
in the medium by simple suspension that cally, and practically all the mitotic fig- 1. H. E. Skipper, R. K. Robies, J. R. Thomson 


Proc. § Exptl. Biol. Med. 89, 594 (1955 
2. Supported by a grant-in-aid from the Americar 
tion of the agent does not change the pH 0.1 mmole or higher were abortive meta- Cancer Society on recommendation of the Com 


was freshly prepared every time. Addi- ures encountered at concentrations of 


9 ° . mittee on Growth of the National Researcl 
of the nutrient. The controls received phases. On the other hand, pyknotic nu Council: renerch ant DA20 ten ty 
fresh nutrient only. Duplicate or tripli clei increased considerably in the treated Damon Runyon Memorial Fund for Cancer 

1 . : R ch: and t PSe a rrant C-2105 om 
cate tubes were used with each concen- cultures, and among the nonpyknoti nee and by research gran 105 fr 
‘ : pes . . the National Cancer Institute, National In 
tration for each series. The cultures were nuclei many showed other signs of d tutes of Health, U.S. Public Health Service 
then returned to the incubator. After 24 generation. The B-3 adenocarcinoma This work was done when T. C. Hsu was 


the Tissue Culture Laboratory, University « 
Texas Medical Branch, Galveston 
r. C. Hsu, J. Natl. Cancer Inst. 14, 905 (1954 











. e8 . Texas Repts. Biol. Med. 12, 833 (1954 
Table 1. Percen 1itosis following treatment with suspension of 4-aminopvrazo 3. 4-d ) pyrimidine . a 
‘ t iese le , cad 5a 9 
Each sample servation of at least 1000 cells. All concentrations are in millimole ; #3 % renee , — 
195 
Time °6 October 1955 
Concentration 
Culture 
Tissuc period ‘ioe Control 
day pelore 
fixation 4 9 1 0.5 1 
day . 
: P Crystal Structure of 
Neoplast +r ° , : ye . 
~ “0 . ;, , se . , : rurnip Yellows Virus Protein 
HeLa A 1 t+ 06 1 O01 06 4 ; ; 
HeLa : : - ae oe oh + An important problem in the study of 
HeLa 5 5 ( ( ( 1 26 3 purified proteins deals with the role of 
oe 31 - ‘ ' Yr oe the salt in the solution from which most 
-3 ) l 2 0 ).1 ( 0 : 
B-3 5 5 0.0 ¢ ( ( 9 1 { 0.6 crystallize. This can be approached in a 
se a : ——— . new way by the methods we now have 
Seuss embryo olds 5 1 6 1.4 0 23 1.7 13 ] for observing with the electron 
fouse em cin 1 l 1 2 l | g 
Mouse embryo heart 5 1 12 O07 13 #11 Of 1.3 microscope the molecular distribution in 
Mouse renal papilla 7 1 ) 0 0.0 O00 O01 0 i oe : 
Human preputial skin 9 1 1.2 09 12 41.1 1.5 1 some of these crystals. The protein 
aaa = of the turnip yellows virus is a particu- 
larly suitable material because it cry 
Table 2. Percentage of pyknotic nuclei following treatment with suspension of 4-aminopyrazolo(3,4-d) pyr tallizes readily both from ammonium 
midine. Each sample is based upon observation of at least 1000 cells. All concentrations are in millimoles sulfate and from salt-free alcoholic solu- 
Time uOnS P 
Cul of ex- Concentration In the present experiments, shadowed 
ulture . 
Tissue period oe — evaporated-carbon replicas were mad 
day) gation , ' ; 5 Oo 5 a0 eos een from these two types of crystal. Thosé 
day from salt appear under the optical micro- 
Neopl scope as moderately well-developed iso 
eoplasty ‘ . 
HeLa 5 1 3.2 194 138 5.6 Lé tropic octahedra. At electron microscopic 
HeLa 5 l 3.7 122 71 74 26 0.2 magnifications, their surfaces are very 
HeLa ) l 7.9 5.6 4.2 +6 1.1 . 
HeLa 5 5 100.0 100.0 100.0 87.2 729 65.2 344 321 43 LI uneven and are often covered with ex- 
B-3 31 1 mS 665 33 84 SS 14 traneous material, but it is not hard to 
B-3 5 1 9.3 3.9 2.4 2.0 1.5 1.1 
B-3 5 5 100.0 100.0 100.0 100.0 1000 912 44 25 03 07 see and measure the molecular arrange- 
a ane ame . ments on the octahedral (Fig. 1) and 
Normal . " 
| Se 5 , 13 12 #19 O68 04 1.0 03 the occasional cubic faces that they dis- 
Mouse embryo heart 5 1 0.5 03 O03 O 0.1 0.4 play. The structure is evidently a cubic 
Mouse renal papilla 7 l 27 19 16 13 2.0 2.4 close-packing of spheres with a particle- 
1 1.5 1.0 1.5 0.9 0.4 ‘ 1.5 


Human preputial skin 9 : ~ . 
ieaiiaiedinna : pln alia to-particle distance of about 360 A and a 
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Fig. 1. The octahedral face of a crystal 
from ammonium sulfate of the turnip yel- 
lows virus protein (x 36,100). 





Fig. 2. Similar faces to that of Fig. 1 of 
crystals obtained from alcohol. Note that 
the magnification is the same for the two 
photographs (x 36,100). 


tetramolecular unit cube having an edge 
ieneth of 510 A, 

The crystals precipitated from alcohol- 
acetic acid are prismlike aggregates that 
show faces with the same hexagonal and 
less frequent square nets of molecules as 
those from salt. They appear, therefore, 
to have the same cubic close-packed 
structure. Their spacings are, however, 
very much smaller. This is clear from 
Fig. 2, which is an electron micrograph 
of a clump of crystals made at the same 
magnification as Fig. 1. The interparticle 
distance here is about 210 A, and the 
unit cube would have an edge of only 
300 A. 

In view of this difference, it might be 
imagined that the molecules forming the 
crystals from alcohol are decomposition 
products of the virus protein molecules. 
However, this is not the case since solu- 
tions of two kinds of the crystals show 
particles of the same size, and solutions 
of the alcoholic crystals yield the usual 
octahedra on the addition of ammonium 
sulfate. It therefore seems necessary to 
conclude that the large interparticle dis- 
tances in the crystals from salt are to be 
attributed to salt they contain. 

It will obviously be of great impor- 


850 





tance for studies of the structure of pro- 
teins to determine how this salt is dis- 
tributed. Our experiments directed to- 
ward this goal are continuing and will be 
described in more detail in a paper to be 
submitted elsewhere for publication. 
Louis W. Lasaw 

Ratpu W. G. Wyckorr 
National Institute of Arthritis and 
Metabolic Diseases, National Institutes 
of Health, Bethesda, Maryland 
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Cytogenetics of Sex in Gibberella 
cyanogena (DESM.) SACC. 


In view of the recent discrepancies (J, 
2) regarding chromosome numbers and 
sex inheritance in the heterothallic asco- 
mycete Hypomyces solani f. cucurbitae, 
I have extended my observations to other 
ascomycetes in the Hypocreaceae, par- 
ticularly to those that have proved favor- 
able for genetic study. In the present in- 
vestigation, further information is added 
to our knowledge of the cytogenetics of 
sex in these fungi. 

Gibberella cyanogena, the perfect stage 
of Fusarium sambucinum Fuckel f. 6. 
Wr., is a heterothallic ascomycete that 
has been found (3) to be hermaphro- 
ditic, self-sterile, and interfertile. Peri- 
thecia are formed only when the two 
compatible thalli, A and a, are brought 
together. Recently, I received through the 
courtesy of James Tammen of the State 
Plant Board, Gainesville, Fla., the orig- 
inal thallus, ¢ A, and a mutant of the 
compatible thallus, ¢ a. Upon examina- 
tion, the latter appeared to resemble to 


oEerre 


sé 


Fig. 1. Ascus from ¢ AX¢ a showing 
two nuclei at second anaphase with 8 
chromosomes in each. (x 1800 





a great extent the M-type of H. solani f. 
cucurbitae (4). It could be distinguished 
morphologically from the former thallus 
C-type) by the lack of color, the absence 
of perithecial primordia, and the occur- 
rence of relatively more abundant myce- 
lium. When conidia from this mutant 
were transferred to the other thallus, 

A, perithecia with mature asci and asco- 
spores were formed within 2 weeks. 
Therefore, the new mutant has retained 
the ability to produce the fertilizing ele- 
ments; hence, it seems to be homologous 
to the male strain of H. solani f. cucur- 
bitae and can be designated @ a. When 
Axéa 


were analyzed, the progeny was found 


the ascospores from the cross 9 


to consist of hermaphrodites and males in 
the ratio of 1/1. Thalli of type 
selected from this cross. 


7 a were 


Cytological study was then carried out 
on asci from two subsequent crosses, ¢ A x 


$a and ¢Ax¢a. The aceto-orcein 


smear technique, which has given good 
results with H. solani f. cucurbitae (2) 


\ 


was again employed. Preliminary investi- 


gations of the nuclear divisions and chro- 
mosome behavior inside the ascus have 
revealed that the haploid chromosome 
number in each of the hermaphrodites 
and males is 4 (Fig. 1). Thus, the present 
data provide clear evidence that mutation 
of hermaphrodite to male is by no means 
the result of a single chromosome loss. It 
is merely a single gene mutation. Finally, 
it should be noted that these results are 
not in accordance with the findings of 
Hirsch et 
chromosome number in G. roseum to be 


al. ) who reported the 


6. According to Snyder and Hansen (6) 
G. cyanogena is a synonym of G. roseum. 
A detailed description of these find- 
ings is in preparation, 
Arir S. Ev-An! 
Department of Plant Pathology, 
University of California, Riverside 
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Correction 


Harold F, Gray, of Corning, Calif., has called 
my attention to an error in the note “On the rule 
for leap year” [Science 123, 544 (30 Mar. 1956)}. 
In the sixth paragraph of the article (page 545), 
the end of the second sentence should read “. . . 
the century years 1800, 1900, and 2100 are not di- 
visible by 400 and, hence, are not leap years; but 
2000 is divisible by 400 and, hence, is a leap year.” 

Cc. C. Wyte 
1127 South Weaver Avenue, 
Springfield, Missouri 
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Book Reviews 


Electro-Sleep. V. A. Giliarovskii, N. M. 
Liventsev, Yu. E. Segal, Z. A. Kiril- 
lova. State Publishing House of Medi- 
cal Literature, U.S.S.R., 
1953. 126 pp. Illus. (In Russian) 


Moscow, 


I. P. Pavlov postulated that sleep rep- 
resents an irradiation of inhibition. This 
spread of inhibition is a _ protective 
mechanism that is designed to shield the 
cerebral cortex from excessive stimula- 
tion. This inhibitory state or sleep per- 
mits the cells of the higher nerve centers 
to recuperate. 

Pavlov, therefore, conceived the idea 
of the extensive utilization of sleep as a 
therapeutic measure, particularly in pa- 
tients with mental disease. In fact, Pav- 
lov considered schizophrenia, with its 
attendant fixation, confusion, negativism, 
and so forth, as a form of protective in- 
hibition of the cerebral cortex in the face 
of excessive traumatizing bombardment 
with stimuli. The task of the physician, 
according to Pavlov, is to deepen further 
this protective inhibition by placing the 
patients in a calm, restful environment 
and by utilizing sedative or hypnotic 
doses of central nervous system depres- 
sants—for example, bromides. 

Soviet physicians have utilized with ap- 
parent success a wide variety of phar- 
macologic including 
barbiturates, as a means of inducing pro- 
tective sleep in patients with mental dis- 
eases as well as in patients who are suf- 
fering from diseases with important psy- 


hypnotic agents, 


chosomatic components—for example, 
hypertention and peptic ulcer. Sleep 
was induced for rather long periods 
of time: 3 to 4 weeks. The patients 
were kept asleep for a large portion of 
each 24-hour period. Naturally, the ad- 
ministration of hypnotics for such long 
periods preduced many undesirable toxic 
side effects. The result was a search for 
other means of inducing sleep. 

The authors began to investigate the 
possibilities of using electric currents to 
produce sleep. Their first experiments 
dealt with attempts to utilize the meth- 
ods of electronarcosis that were originally 
described by S. Leduc [Compt. Rend. 
Akad. Sci., Paris (1902) }. Electronarcosis 
is achieved by the application of strong 
currents that produce a condition which, 
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according to Leduc, resembles either 
natural sleep or anesthesia. 

After extensive experiments on animals 
and on themselves, the authors of this 
book came to the conclusion that electro- 
narcosis does not possess the character- 
istics of either sleep or anesthesia, but 
that it is a condition closely resembling, 
if not identical with, the phenomenon of 
parabiosis that was described by N. E. 
Vvedenskii [Survey of Psychiatry, No. 2, 
3 (1902) (in Russian); Excitation, Jn- 
hibition and Narcosis. Collected Papers, 
Vol. IV (Leningrad State University, 
Leningrad, 1935) (in Russian 

Vvedenskii described parabiosis as a 
form of nerve block resulting from un- 
stimulation. Briefly, 
Vvedenskii conceived parabiosis as fitting 


usual or strong 
in with the following scheme: 
Rest = activity — parabiosis —> death 


Parabiosis is thus the last reversible con- 
dition resulting from the application of 
unusual or excessive stimuli. Originally, 
Vvedenskii observed this phenomenon in 
nerve-muscle preparations. Later, he ap- 
plied this concept to the central nervous 
system. 

The authors consider electronarcosis to 
be a form of parabiosis. The effects on 
animals and human subjects are more 
comparable to those induced by electro- 
shock than they are to those induced by 
anesthesia or natural sleep. They con- 
sider electronarcosis to be unsuitable for 
clinical use for at least two reasons: (i) 
the occurrence in many cases of “hyper- 
kinetic” unpleasant 
sensations by the patient lasting for about 


reactions, and (ii 


a day following the application of the 
current. Moreover, the “narcotic” state 
lasts only as long as the current is ap- 
plied, which can be done for only short 
periods (several minutes). 

For these reasons, the authors devel- 
oped an apparatus that can induce a con- 
dition referred to as electrosleep. This is 
based on I. P. Pavlov’s observation that 
sleep could be induced in dogs by the 
application of rhythmic electric stimuli 
of low intensity to the skin of the ani- 
mals, The authors applied electric stimuli 
of low intensity and constant polarity at 
a low frequency ('% second). The dura- 


tion of each stimulus was 0.2 to 0.3 milli- 
seconds, a period corresponding to the 
chronaxie of the brain cells. The elec- 
trodes were placed in the temporal-fron- 
tal position. Application of these stimuli 
usually produced drowsiness during the 
passage of the current aid was often fol- 
lowed by a deeper sleep after the stimuli 
were removed. In some cases, sleep devel- 
oped after the electric stimuli were dis- 
continued. During this therapy, many of 
the patients also showed improvement 
and regularization of sleep during the 
nights. 

The authors cite a number of case his- 
tories to indicate the encouraging results 
obtained with electrosleep in patients 
with mental diseases (including schizo- 
phrenia), neuroses, and asthenic condi- 
tions. Successful therapy was also re- 
ported in cases with encephalitis and in 
early stages of toxemias of pregnancy. 
Investigations are being conducted in ap- 
plying this form of therapy to patients 
with hypertension and peptic ulcer. 

SamueEt A. Corson 
Department of Physiology and 
Pharmacology, University of Arkansas 
School of Medicine 


Clays and Clay Minerals. Proceedings of 
the second national conference on 
Clays and Clay Minerals. University of 
Missouri, 15—17 Oct. 1953. Ada Swine- 
ford and Norman Plummer, Eds. Na- 
tional Academy of Sciences—National 
Research Council, Washington, 1954. 
$98 pp. Illus. $4. 


The proceedings of the second national 
conference on Clays and Clay Minerals 
contain 36 papers by 64 contributors. 
These include mineralogists, crystallogra- 
phers, petrographers, and other geolo- 
gists as well as physicists, chemists, cera- 
mists, soil scientists, and petroleum and 
civil engineers, all of whom are actively 
engaged in research in their respective 
fields. The book begins with an anno- 
tated mileage guide to the diaspore and 
flint clays and to the Putnam soil of 
Missouri that were visited on a field trip 
during the confereace, which was held 
it the University of Missouri in October 
1953. Papers are presented on the genesis, 
occurrence, and diagenesis of clays, meth- 
ods of identification, fundamental crys- 
tallographic and chemical studies, and 
a variety of subjects including thermo- 
dynamics, ion exchange, and the mecha- 
nism of the deformation of clay. 

The origins of Missouri fire clays, some 
Pennsylvanian shales of Indiana and IIli- 
nois, clays in the northern Gulf of Mex- 
ico, and some formations that outcrop 
on the Gulf Coast are discussed. Several 
papers are devoted to the clay mineral 
composition of Recent sediments and 
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soils and its relationship to the diagenetic 


changes that are taking place in these 
sediments and to the weathering proc- 
esses in soils. Illustrations are drawn 
from the Chesapeake Bay area, from 
Iowan loess, and from a soil profile on 
limestone. Variations in the properties 
of bentonites are connected with the clay 
minerals present. The occurrence of 
chlorite and mixed layered minerals and 
new techniques for identifying the com- 
ponents of complex clay minerals are 
adequately described. 

Not everyone will agree with every- 
thing that appears in this collection of 
voluntary contributions of papers repre- 
senting the entire ficid of clay studies, 
but everyone who reads this volume will 
find many things of interest and of value. 
I recommend this book as an important 
contribution to the literature on clays 
and clay mineralogy; as such, it is in- 
dispensable to anyone who wishes to keep 
informed of the progress in research on 
clay materials. 

Victor T. ALLEN 
Institute of Technology, 


Saint Louis University 


Biochemical Preparations. vol. 4. W. W. 
Westerfeld, Ed. Wiley, New York; 
Chapman and Hall, London, 1955 
vii + 108 pp. $3.75 


This volume continues the presentation 
of carefully checked and annotated meth- 
ods for preparation of substances of bio- 
chemical interest. This series may profit- 
ably be consulted not only for complete 
directions to follow to obtain specific 
materials, but also for information about 
the techniques that are employed in 
these procedures; the techniques are de- 
scribed fully and in an essentially critical 
way. 

The current volume includes chemical 
methods for the preparation of a number 
of relatives or possible catabolites of sev- 
eral of the amino acids and sugars: 
t-histidinol dihydrochloride, carnosine, 
N-acetyl imidazole, homogentisic and 
L-argininic acids, pt-methionine sulfox- 
ide and the sulfones of pi-methionine 
and pt-ethionine, a@-p-glucose-1-phos- 
phate, tetraacetyl-p-ribofuranose (tetra- 
acetyl-p-ribopyranose, a by-product), 
glycolaldehyde, and sodium glyoxylate 
monohydrate. Urocanic acid is prepared 
from histidine by the action of histidase, 
a-D-glucose-1-phosphate from starch by 
the action of phosphorylase, and p-glu- 
tamic acid from the racemic mixture by 
destroying the enantiomorph with L-glu- 
tarnic decarboxylase (2 procedures). 
Preparations of crystalline a-lactalbumin, 
B-lactoglobulin, alcohol dehydrogenase, 
and inorganic pyrophosphatase are in- 
cluded. Column chromatography has 


852 


been used to isolate (dipalmitoley] ) -L-a- 
lecithin, and fractional distillation to ob- 
tain linoleic acid and methyl] linoleate. 

A cumulative index for volumes 1 
through 4 and a listing of the compounds 
of biochemical interest that have ap- 
peared in Organic Syntheses (through 
are included. 

RApu C. 

Department of Chemistry, 
Purdue Universit 


volume 34 
CoRLEY 


The Marine and Fresh-Water Plankton. 
Charles C. Davis. Michigan State Uni- 
versity Press, East Lansing, 1955. 562 
pp. Illus. $10. 


American aquatic biologists have been 
eagerly awaiting this unique work on 
plankton, but many of them will experi- 
ence variously mixed feelings of satisfac- 
tion and disappointment when they ex- 
amine it. It is admittedly pitched toward 
the level of “graduate students and 
seniors” in colleges and universities, but 
in my estimation, and from the student’s 


j 


standpoint, the first 141 pages will prob- 
ably prove to be the most useful. These 
well organized chapters comprise discus- 
sions of limnetic plankton ecology, adap- 
tations, plankton production, spatial and 
seasonal distribution, food and feeding, 
and so forth. Although these pages deal 
with both marine and fresh-water plank- 
ton, the treatment is blended and han- 
dled in an efficient manner so that the 
reader is not likely to confuse or misin- 
terpret the planktonic and _ ecological 
factors of the two environments. 

For the most part, the material is ne- 
cessarily general rather than critical, but 
unfortunately the generalizations are 

ometimes carried too far, For example, 
a student who reads the section on the 
annual cycle of oxygen in lakes will prob- 
ably gain the impression that the hypo- 
limnion always becomes anaerobic in all 
lakes during the summer months. Un- 
doubtedly many readers will take excep- 
tion to the accuracy of certain statements, 
such as the following selections: “A 
pond is a shallow lake with rooted sub- 
merged vegetation” (p. 3); “Like most 
salt lakes, the Caspian Sea has many in- 
lets’ (p. 7); “The area of Lake 
Chad may ... decrease to only 6,000 sq 
mi. in the dry season” (p. 8); “Lake Su- 
perior with a depth of 1,000 ft... .” (p. 
8); “. .. lakes vary greatly in their hy- 
drogen and hydroxide ion concentrations 
(pH)” (p. 10); “The line of demarca- 
tion between the two layers [epilimnion 
and hypolimnion] is known as the ther- 
mocline” (p. 13); “. stonefly larvae, 
mayfly larvae ...” (p. 258); “Book lung 
—in certain of the Arachnoidea, an ex- 
ternal respiratory device” (p. 282). 
Pages 142 to 279 include short charac- 


terizations of the main taxonomic cate- 
gories of marine and fresh-water zoo- 
plankton and phytoplankton, as well as 
keys to common genera. Examples of the 
scope of a few selected keys are as fol- 
lows: Cyanophyta, 19 genera; Bacillari- 
aceae, 22; Mastigophora, 41; Foramin- 
ifera, 8; Coelenterata, 95; Rotifera, 17; 
Cladocera, 14; and Urochorda, 7. 

Pages 281 to 295 contain a glossary of 
terms used especially in the keys. The 


> 


literature list (pp. 297-320) is, in gen- 


eral, well chosen and fairly inclusive 
through 1952. 

Although the discussion material in the 
first quarter of the book contains some 
captioned line cuts, most of the figures 

49 to 681) are included all together on 
pages 353 to 539. It is unfortunate that 


indicated by number 


these figures are 


only, all of the captions being completely 
isolated en masse on pages 321 to 351. 
Some of the figures are good, others are 
acceptable, but a surprisingly large num- 
ber are poor. Few figures are original. A 
great deal of space has been wasted by 
inadequate grouping of the figures. Page 
354, for example, shows only Coelosphae- 
rium and Microcystis; page 358 has two 
diatom figures; page 380 shows just two 
green algae cells; and page 458 contains 
one needlessly large diagram (unlabeled 
of a rotifer. 

Ropert W. PENNAK 
Department of Biology, 
University of Colorado 


Semimicro Qualitative Analysis. Frank 
J. Welcher and Richard B. Hahn. Van 
Nostrand, New York—London, 1955. 
vii +497 pp. Illus. College, $6.50; ref- 
erence, $8. 


Welcher and Hahn have added another 
textbook to the already voluminous lit- 
erature of qualitative analysis. The au- 
thors have organized their treatment into 
theoretical, refer- 
ence, and experimental. 

The principles necessary for an under- 
standing of qualitative analysis are dis- 


three main divisions 


cussed in the theoretical section. A brief 
description of the structure of the atom 
is included in order to aid the student 
in correlating and predicting behavior 
of the various elements. Whenever pos- 
sible, the examples cited in this section 
have been drawn from the experimental 
procedures. Following each chapter there 
are a number of questions for the stu- 
dent, together with numerical problems 
where they are applicable. 

The reference section treats each ele- 
ment covered in the experimental scheme 
by listing oxidation states; coordination 
numbers; formulas of ions; complex ions 
formed; and reactions of the element and 
its compounds with acids, bases, and re- 
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agents used in the procedures. Balanced 
equations are given for each reaction. 

The experimental section in general 
follows a conventional hydrogen sulfide 
system of analysis. However, titanium 
has been added to the ammonium sulfide 
group, lithium hydroxide is used to sepa- 
rate the copper and arsenic subgroups, 
and strontium is separated from calcium 
with concentrated nitric acid. The pro- 
cedures are designed for a “ ‘large’ semi- 
micro scale” in which 1 to 25 milligrams 
of a constituent are present in 1 milli- 
liter of solution. Following a brief dis- 
cussion of the steps involved in the sepa- 
ration and detection of the ions of a 
group or subgroup, the experimental pro- 
cedures are then presented compactly in 
tabular form. 

In general, the book is very well writ- 
ten. The style is quite readable, and the 
format and organization are excellent. 
However, I feel that the student might 
gain more from some of the illustra- 
tive problems if they were solved by 
reasoning from principles rather than by 
substituting into previously derived equa- 
tions. The authors’ practice of consider- 
ing the simple ionic species of an element 
in solution rather than the appropriate 
complex ion where this species is known 
is often misleading. The treatment of 
the hydrolysis of salts of polyprotic acids, 
such as the bicarbonate ion, serves only 
as a very poor first approximation. With 
regard to the experimental section, some 
of the procedures appear to give very 
incomplete separations. The authors, 
however, do not claim that the separa- 
tions used are the most sensitive or the 
most rapid, but only that they “give the 
most reliable results in the hands of be- 
ginning students.” 

The desirability of another textbook 
of qualitative analysis based on hydrogen 
sulfide separations may seem question- 
able, but the lucid theoretical treatment 
and the extremely complete reference 
section make this book a worth-while 
contribution to the field. 

Roy A. WHITEKER 
Department of Chemistry, 
Massachusetts Institute of Technology 


Physics of Fibres. An introductory sur- 
vey. H. J. Woods. Institute of Physics, 
London, 1955. 100 pp. Illus. + plates. 
30s. 


Studies of the structures and proper- 
ties of fibers are becoming increasingly 
more important with the rapid develop- 
ment of new fibers and the many modi- 
fications of the natural fibers to provide 
the functional and esthetic character- 
istics that are demanded of modern tex- 
tiles. Physicists have embarked only in 
recent years in the research and develop- 
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ment work of the textile industry. The 
demand for this work, however, is con- 
stantly growing, and therefore this little 
book of 100 pages on the physics of 
fibers is published at a very opportune 
time. 

The six chapters of the book are con- 
cerned with general fiber structures; gen- 
eral physical fiber properties; x-ray in- 
vestigations; optical properties; elastic 
properties; and electron microscopy of 
fibers. In each chapter, the author de- 
scribes the fundamental techniques for 
the physical measurements and discusses 
the importance of the results. The eight 
electron micrographs included in the last 
chapter are excellent and typical of natu- 
ral fibers. 

The book is not a compilation of pho- 
tographs and experimental data. In fact, 
it does not contain a single table of re- 
sults; however, values pertinent to the 
discussion are provided in the text. The 
author condenses a wealth of information 
in each chapter and guides the reader to 
specific references in the event further 
reading and more details are desired. 

In addition to the list of 185 refer- 
ences, a bibliography of technical and 
nontechnical books is given for each 
chapter. The book is well written and 
contains an excellent subject index. It is 
highly recommended to scientists who 
are engaged in fiber research as well as 
to those of other fields who may be inter- 
ested in a general knowledge of the 
physics of fibers. 

Hersert F, ScHIerer 
Textiles Section, 
National Bureau of Standards 


New Books 


Techniques Générales du Laboratoire 
de Physique. vol. 1. J. Surugue. Centre 
National de la Recherche Scientifique, 
Paris, 1955. 671 pp. F. 2400. 

Life, the Great Adventure. Jean Ros- 
tand and Paul Bodin (based on a transla- 
tion by Alan H. Brodrick). Schribner’s, 
New York, 1955, 1956. 228 pp. $3.50. 

Microbiology. General and applied. Wil- 
liam B. Sarles, William C. Frazier, Joe B. 
Wilson, Stanley G. Knight. Harper, New 
York, ed. 2, 1956. 491 pp. $5.75. 

The Gardener's Bug Book. Cynthia 
Westcott. American Garden Guild and 
Doubleday, New York, 1956. 579 pp. 
$7.50 

New Worlds of Modern Science. Leon- 
ard Engel, Ed. (reprints from various 
sources). Dell, New York, 1956. 383 pp. 
$0.35 

Current Anthropology. A supplement 
to Anthropology Today. William L. 
Thomas, Jr., Ed. University of Chicago 
Press, Chicago, Ill., 1956. 377 pp. $5. 

Sunken Islands of the Mid-Pacific 
Mountains. Geological Society of America 
Memoir 64. Edwin L. Hamilton. Geologi- 
cal Society of America, New York, 1956. 
97 pp. 


Closed-Circuit and Industrial Televi- 
sion. Edward M. Noll. Macmillan, New 
York, 1956. 230 pp. Paper, $4.95. 

Introduction to Biological Science. A 
study of the human body and of the world 
of plants and animals. Clarence W. Young, 
G. Ledyard Stebbins, Frank G. Brooks 
(abridgement of The Human Organism 
and the World of Life). Harper, New 
York, 1956. 555 pp. $4.75. 

Engineering in History. Richard S. 
Kirby, Sidney Withington, Arthur B. Darl- 
ing, Frederick G. Kilgour. McGraw-Hill, 
New York, 1956. 530 pp. $8.50 


Miscellaneous Publications 


Inquiry concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication 

A Geological Reconnaissance of Pan- 
ama. Occasional Papers, No. XXIII. Rob- 
ert A. Terry. California Academy of Sci- 
ences, San Francisco, 1956. 91 pp. 

A Chemical Study of the Peats of 
Quebec. P.R. No. 306. J. Risi, C. E 
Brunette, H. Girard. Quebec Department 
of Mines, Quebec, Canada, 1955. 45 pp. 

Carnegie Institution of Washington 
Year Book No. 54. 1 July 1954-30 June 
1955, with administrative reports through 
9 Dec. 1955. Carnegie Institution, Wash- 
ington, D.C., 1955. 311 pp. Paper, $1; 
cloth, $1.50 

The Photonuclear Effect and the Com- 
plex Potential-Well Nuclear Model. Notas 
de Fisica, vol. II, No. 2. J. P. Davidson. 
Shell Effect on Photonuclear Reactions 
Notas de Fisica, vol. II, No. 4. J. Goldem- 
berg and J. Leite Lopes. 3 pp. + tables 
and charts. Note on the Non Relativistic 
Equation for Spin Y2 and 1 Particles with 
Anomalous Magnetic Moment. Notas de 
Fisica, vol. II, No. 5. J. J. Giambiagi. 10 
pp. Relativistic Theory of Spinning Point 
Particles. Notas de Fisica, vol. II, No. 6. 
J. Tiomno. 20 pp. The Formation of P* 
from Atmospheric Argon by Cosmic Rays 
Notas de Fisica, vol. II, No. 7. L. Marquez 
and Neyla L. Costa. 8 pp. Centro Brasi- 
leiro, de Pesquisas Fisicas, Rio de Janciro, 
Brazil, 1955. 

Nuclear Metallurgy. IMD special re- 
port No. 2. Symposium arranged by Nu- 
clear Metallurgy Committee. Benjamin 
Lustman, chairman. American Institute 
of Mining and Metallurgical Engineers, 
New York, 1956. 94 pp. $3.75. 

Casting Techniques for Explosives and 
Other Nonmetallic Materials. Thomas C 
Goodwin, Jr. Mauree W. Ayton, Ed 
Technical Information Division, Library 
of Congress, Washington, D.C. (order 
from Card Division, Library of Congress, 
Washington 25). 50 pp. $0.45. 

Land Acquisition, 1955. Highway Re- 
search Board Bull. 113. 83 pp. $1.80. De- 
sign and Testing of Flexible Pavement 
Highway Research Board Bull. 114. 87 pp 
$1.65. Vertical Sand Drains for Stabiliza- 
tion of Embankments. Highway Research 
Board Bull. 115. 52 pp. $0.90. Experi- 
mental Concrete Pavements. Highway 
Research Board Bull. 116. 71 pp. $1.35 
National Academy of Sciences-National 
Research Council, Washington 25, D.C., 
1955, 1956. 





Scientific Meetings 


Protein Symposium 


The 17th annual Biology Colloquium 
at Oregon State College was held 6—7 
Apr. on the campus. For the first time the 
colloquium was extended to 2 days. The 
subject was proteins in a broad sense. 
More than 100 persons of the total 250 at- 
tending came from out-of-town institu- 
tions. In spite of the handicaps of limited 
time for soliciting speakers and the heavy 
spring meeting schedules of scientists all 
over the country, it turned out to be the 
first protein symposium of this size held 
in the Pacific West for a long time. Alto- 
gether eight speakers gave ten talks. Spir- 
ited discussions from the floor and among 
the speakers made the conference more 
stimulating. 

Henry Borsook 


Tex hnology 


California Institute of 
discussed the role of pro- 
teins in biology and his recent work in 
the biosynthesis of proteins. His work in 
protein synthesis has been well-recognized 
and has moved this problem further to- 
ward solution. 

Heinz Fraenkel-Conrat 
California, Berkeley 


protein reactions and on the reconstitu- 


University of 


gave speec hes on 


tion of viruses. His findings on “hybrid” 
reconstitution of viruses from the protein 
of one strain and the nucleic acid from 
another indicated that the nucleic acid 
component might determine the heredity 
of viruses. Although he avoided many 
newsmen on this subject, he did believe 
that nonliving and living matter may be 
on a continuum without a distinct break. 

Along the same line, Rollin D. Hotch- 
kiss Rockefeller Institute for Medical 
Research) reported his latest work on 
transforming factors and bacterial ge- 
netics. The factors are deoxyribonuclei 
acids. Even though the nucleic acids that 
were isolated in his laboratory in the 
shape of thread fibers may be different 
from those in situ, they possess trans- 
forming activity. The factors are remark- 
ably stable and can be kept in the cold 
for many months. 

Otto K. Behrens presented the work 
done in the research laboratories of Eli 
Lilly and Company on the chemistry and 
biology of glucagon. Glucagon differs in 
physicochemical, as well as_ biological, 
properties from insulin. It contains 29 
amino acids, and their complete sequence 
has also been reported. 
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Choh Hao Li (University of Califor- 
discussed ACTH and re- 
lated pituitary hormones. The interrela- 
tionship of growth hormone and ACTH 
has opened a new avenue in the study of 


nia, Berkeley 


mutual controls in metabolism. Growth 
hormone is a larger protein molecule than 
ACTH. The amino acid sequence for 
a-corticotropin, one of the active forms 
of ACTH, has been worked out. Its syn- 
thesis is being attempted. 

Three papers were presented on the 
physicochemical aspect of proteins. Wal- 
ter Dandliker reported on the appearance 
and activity coefficients of protein solu- 
tions. Limitations of the classical Sved- 
berg equation were discussed. Applica- 
tion of light-scattering technique with 
three component systems has now been 
worked out. 

Partition chromatography of proteins 
and peptides was discussed by Frederick 
Carpenter 
Berkeley 


chromatography for small molecules, its 


California, 
In spite of the wide use of 


University of 


application to proteins has been limited 
and perhaps will continue to be limited, 
owing to the nature of proteins. However, 
certain proteins can be successfully sep- 
arated and continue to possess regular 
behavior in regard to pH. 

Edmond H. Fischer 
Washington Medical 


formerly from Geneva 


University of 
School, Seattle: 
presented a talk 
on the structure of enzyme loci. Accord- 
ing to him, as well as Borsook, histidine 
molecules, owing to pK values, may play 
an important role in many enzyme sys- 
tems, such as fumarase. 

\ll papers presented and the discus- 
published by the College 
Press in September. 


sions will be 


Tsoo EF. Kine 
School of S< le nce, Ore gon 
State € oll ge, Cort allis 


Meeting Notes 


®Some 1500 people are expected to at- 
tend the 39th annual conference and ex- 
hibition of the Chemical Institute of 
Canada, which is to be held at the Shera- 
ton-Mt. Royal Hotel in Montreal, 28-30 
May. One of the highlights of this con- 
ference will be the presentation of the 
institute’s medal to Leo Marion of the 
Canadian National Research Council in 





recognition of his contributions to chem- 


istry. He will speak on “The biogenesis 
of alkaloids.” Louis F. Fieser, professor 
of chemistry at Harvard University, will 
deliver the Leroy Egerton Westman me- 
morial lecture on 29 May, when he will 
speak on the oxidation process developed 
by the late Samuel C. Hooker. 

“The significance of the half-chair 
conformation in carbohydrate chem- 
istry” is the subject of the Merck lecture 
to be delivered by R. U. Lemieux, pro- 
fessor of chemistry at the University of 
Ottawa, on 28 May. Forty manufacturers 
and distributors will take part in the ex- 
hibition of the latest developments in 
laboratory and chemical process equip- 
ment, scientific instruments, chemicals, 


and technical literature. 


#A symposium on bacterial enzymes, 
sponsored by the department of dairy 
industry and the laboratory of bacteriol- 
ogy was held on 12 Apr. at Cornell Uni- 
Highlights of the 
were two lectures presented by scientists 


versity. symposium 
from France. Anna Maria Torriani of 
the Pasteur Institute, Paris, discussed the 
induced biosynthesis of bacterial en- 
zymes, including penicillinase, and Luigi 
Gorini of the Sorbonne, Paris. spoke on 
bacterial proteinase and specific condi- 
tions necessary for ac tivity. 


@ The Air Pollution Control Association 
will hold its annual meeting in Buffalo, 
N.Y., 20-24 May, at the Hotel Statler. 
Arnold Arch, air pollution control direc- 
tor for the city of Niagara Falls, N.Y., 
and John Quinlan, smoke abatement 
commissioner for the city of Buffalo, are 
cochairmen of the meeting. Some 700- 
800 industrialists, educators, administra 
tors, scientists, and municipal authorities 
are expected to attend, for this is the 
only international organization whose ac- 
tivities are devoted solely to air pollution 
control. 


@The 1956 Conference on Religion in 
the Age of Science will take place 28 
July-4 Aug. on Star Island, Isles of 
Shoals, off Portsmouth, N.H. This con- 
ference, at which scientists talk with 
clergymen and theologians, will be de- 
voted to this question: “In the light of 
the description of the universe and life 
which the scientists are now giving us, 
what content can we ascribe to the words 
good and evil?” Participants, limited to 
200, will seek to relate the value codes 
contained in the biological drives to the 
value codes of religions-and other cul- 
tural traditions and to find a frame of 
interpretation common to both. 

The conference members may be 
roughly classified in three nearly equal 
divisions: professional workers in re- 
ligion, professional workers in science, 
and others. Scholarships for the week’s 
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expenses are available to younger theo- 
logians and scientists. Persons of any re- 
ligious background are welcome. For a 
folder on the conference, write to the 
registrar, Mrs. Rosalind Holt, Box 156, 
Pennington, N.J. 


® A conference on validation of research 
on pharmacotherapy in mentai illness 
will be held at the Statler Hotel in Wash- 
ington, D.C., 21-22 Sept. The meeting, 
which is under the leadership of R. W. 
Gerard, will be sponsored jointly by the 
National Academy of Sciences—National 
Research Council, the National Institute 
of Mental Health, and the American 
Psychiatric Association 

The conference will be based on the 
presentations of several working groups. 
Their reports on the methodological, 
theoretical, and administrative problems 
involved in evaluating tranquilizing and 
other drugs, both at preclinical and clini- 
cal levels, will be reviewed in committee 
sessions before the open meeting. Those 
interested in attending the main confer- 
ence should write before 1 July to the 
Dr. Jonathan O. 
Cole, National Academy of Sciences, 
2101 Constitution Ave. NW, Washing- 
ton 25, D.C 


executive secretary 


®Scientists from all parts of the world 
met at the University of Maryland 23-25 
Ap for the first international conference 
on Quantum Interaction of the Free 
Electron. The program, which was held 
in honor of the 100th anniversary of the 
birth of Joseph John Thomson, was 
under the joint sponsorship of the Na- 
tional Science Foundation, the Interna- 
tional Union of Pure and Applied Phys- 
ics, the Office of Naval Research, the 
Air Research and Development Com- 
mend, the National Bureau of Standards, 
and the University of Maryland. Repre- 
sentatives of Canada, Denmark, France, 
Britain, the Nether- 
lands, India, Italy, Japan, Norway, and 


Germany, Great 


the Soviet Union attended the meeting. 

On the first evening there was a com- 
memorative banquet. George P. Thom- 
son, British scientist, Nobel prize winner, 
and son of the man the conference was 
honoring, gave an address on the history 
of the electron 


Society Elections 


@ Federation of American Societies for 
Experimenta! Biology, board memebrs: 
Jules Freund, Public Health Research 
Institute of the City of New York, chair- 
man; Alan C. Burton of the University of 
Western Ontario Medical School, pres., 
American Physiological Society; Herbert 
E. Carter of the University of Illinois, 
pres., American Society of Biological 
Chemists; Harry Beckman of Marquette 
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University School of Medicine, pres., 
American Society for Pharmacology and 
Experimental Therapeutics; Frank W. 
Hartman of Henry Ford Hospital, pres., 
American Society for Experimental 
Pathology; Robert R. Williams of the 
Research Corporation, acting pres., 
American Institute of Nutrition; Merrill 
W. Chase of the Rockefeller Institute for 
Medical Research, pres., American As- 
sociation of Immunologists. 


® American Institute of Nutrition: pres., 
Harry i. Deuel; v. pres., Robert R. Wil- 
liams; treas., John B. Brown; sec., R. W 
Engel. 


® Scientific Apparatus Makers Associa- 
tion: pres., Henry F. Dever, Minneapolis 
Honeywell Regulator Company, Phila- 
delphia; pres. pro tempore, R. E. Welch, 
W. M. Welch Manufacturing Company, 
T. M. Mints, E. H. Sar- 


gent and Company, Chicago. 


Chicago; treas., 


Forthcoming Events 
June 


1. Metal Metabolism and Microbiologi- 
cal Deterioration Conf., Washington, D.C. 
(C. J. Wessel, National Research Council, 
2101 Constitution Ave., NW, Washington 
25. 

1—2. American Psychopathological As- 
soc., 46th annual, New York, N.Y. (J. 
Zubin, New York State Psychiatric Inst., 
722 W. 168 St., New York, N.Y. 

3-6. American Soc. of Refrigerating 
Engineers, Cincinnati, Ohio. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

3-7. Special Libraries Assoc., annual, 
Pittsburgh, Pa. (Miss M. E. Lucius, 31 E. 
10 St., New York 3.) 

4-7. Forest Products Research Soc., 
Asheville, N.C. (F. J. Rovsek, FPRS, P.O. 
Box 2010, University Station, Madison 5, 
Wis. ) 

4-8. American Soc. of Civil Engineers, 
national conf., Knoxville, Tenn. (W. H. 
Wisely, ASCE, 33 W. 39 St., New York 
18. 

4-9. International Mechanical Engi- 
neering Cong., 6th, Paris, France. (Brit- 
ish Engineers Assoc., 32 Victoria St., Lon- 
don, S.W.1, England.) 

4-9. International Seed Testing Con- 
vention, Paris, France. (C. Stahl, Interna- 
tional Seed Testing Assoc., Thorvald- 
sensve} 57, Copenhagen V, Denmark.) 

4-12. Cold Spring Harbor Symposium 
on Quantitative Biology, 21st, Cold Spring 
Harbor, N.Y. (M. Demerec, Biological 
Lab., Cold Spring Harbor. 

6-9. European Federation for Chemical 
Engineering, 9th, Frankfurt/Main, Ger- 
many. (Dechema-Haus, Rheingau-Allee 
25, Frankfurt A.M.) 

7-9. Endocrine Soc., annual, Chicago, 
Ill. (H. H. Turner, 1200 N. Walker St., 
Oklahoma City, Okla.) 

9-10. Soc. for Investigative Dermatol- 
ogy, annual, Chicago, Ill. (H. Beerman, 
255 S. 17 St., Philadelphia 3, Pa.) 

10-14. Institute of Food Technologists, 
annual, St. Louis, Mo. (C. S. Lawrence, 


IFT, 176 W. Adams St., Chicago 3, Ill.) 

10-15. American Crystallographic As- 
soc., French Lick, Ind. (S. Siegel, Chem- 
istry Div., Argonne National Lab., Box 
299, Lemont, IIl.) 

11-15. American Medical Assoc., an- 
nual, Chicago, Ill. (G. F. Lull, AMA, 535 
N. Dearborn St., Chicago 10.) 

11-15. Symposium on Molecular Struc- 
ture and Spectroscopy, annual, Columbus, 
Ohio. (H. H. Nielsen, Dept. of Physics, 
Ohio State Univ., Columbus.) 

11-16. Pacific Div., AAAS, Seattle, 
Wash. (R. C. Miller, California Acad. of 
Sciences, Golden Gate Park, San Fran- 
cisco 18. 

11-23. European Organization for Nu- 
clear Research, Symposium on High En- 
ergy Physics, Geneva, Switzerland. (H. 
Coblans, CERN, Case Postale 25, Genéve 
15-Aéroport. 

12. National Assoc. of Science Writers, 
annual, Chicago, Ill. (M. L. Silverman, 
NASW, 4 Bassett Lane, Atherton, Calif.) 

12-14. American Meteorological Soc., 
Seattle, Wash. (K. C. Spengler, AMS, 3 
Joy St., Boston 8, Mass.) 

12-15. Max Planck Soc. for Advance- 
ment of Sciences, Stuttgart, Germany. 
(Max Planck Soc., Raiserswerther Str. 
164, Diisseldorf 22a, Germany.) 

12-16. World Conference on Earth- 
quake Engineering, Berkeley, Calif. (R. 
W. Clough, Div. of Civil Engineering, 
Univ. of California, Berkeley 4.) 

13-14. Conference for Veterinarians, 
25th annual, Columbus, Ohio. (J. W. 
Helwig, College of Veterinary Medicine, 
Ohio State Univ., Columbus 10.) 

13-16. Colloquium of College Physi- 
cists, annual, Iewa City, Iowa. (G. W. 
Stewart, Dept. of Physics, State Univ. of 
Iowa, lowa City. 

13-16. Driftless Area Field 
( rosse, W 1s R I 
of Iowa, Iowa City 

16-17. Council of American Bioana- 
lysts, Dallas, Tex. (M. F. Dooley, 308 S. 
Bishop, Dallas, Tex 

17-20. American Soc. of Agricultural 
Engineers, 49th annual, Roanoke, Va. (F. 
B. Lanham, ASAE, St. Joseph, Mich.) 

17-22. American Soc. of Medical Tech- 
nologists, annual, Quebec, Canada. ( Miss 
R. Matthaei, Suite 25, Hermann Profes- 
sional Bldg., Houston 25, Tex.) 

17-22. American Soc. for Testing Ma- 
terials, annual, Atlantic City, N.J. (R. J. 
Painter, ASTM, Philadelphia 3, Pa. 

17-23. American Library Assoc., an- 
nual, Miami Beach, Fla. (D. H. Clift, 50 
E. Huron St., Chicago 11, Ill.) 


17-23. International Cong. on Acous- 


Trip, La 
Thorne, State Univ 


tics, 2nd, in conjunction with Acoustical 
Soc. of America, Cambridge, Mass. (E. H. 
Kone, American Inst. of Physics, 57 E. 55 
St., New York 22 

17-23. World Confederation for Physi- 
cal Therapy, 2nd international cong., New 
York, N.Y. (Miss M. Elson, American 
Physical Therapy Assoc., 1790 Broadway, 
New York 19.) 

17-23. World Power Conf. (invita- 
tional), 5th plenary, Vienna, Austria. (S. 
E. Reimel, Engineers Joint Council, 29 W. 
39 St., New York 18.) 


(See issue of 20 April for comprehensive list) 
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RECTANGULAR JARS 


>for CHROMATOGRAPHY 


MORE TROUGHS IN LESS 
SPACE THAN IN ROUND JARS 


Size 12” by 12” by 24” 
Pyrex brand glass 

4 Troughs 104 long 
Simplified, adjustable 
trough suspension 


Glass or all-stainless-steel 
trough assemblies 


Other sizes available 


OTHER CHROMATOGRAPHY APPARATUS 
MANUFACTURED BY RSCo 
@ Round jar units... 10” and 12” diameter 


@ No-rack units... 
jars 6” diameter, tubes 4” diameter, etc, 


@ Chromatography cabinets @ Sprayer o@ Electrodesalter 


Ask for Catalog 1356-A 


RESEARCH SPECIALTIES CO. 


2005 Hopkins Street . Berkeley 7, California 








BIND °EM... 
and you'll 
find them! 






Keep your copies of SCIENCE always available for 
quick, easy reference in this attractive, practical 
binder. Simply snap the magazine in or out in a few 
seconds—no punching or mutilating. It opens FLAT 
—for easy reference and readability. Sturdily con- 
structed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 
gold leaf will make a fine addition to your fibrary. 
Only $3.25 postpaid; add 50¢ for orders outside 
U.S.A. (Personal check or money order, please.) 
Name of owner, 75¢ extra; year of issue, 50¢ extra. 


SCIENCE 


e 1515 Massachusetts Ave.,NW, 
Washington 5, D.C. 











CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 
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OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


ALETT 
ELECTROPHORESIS 





SCIENCE, VOL. 123 


Equipment News 


® ELECTRON DIFFRACTOGRAPH can be used 
in structural studies for direct observa- 
tion or photographic recording of elec- 
tron diffraction patterns of surfaces and 
thin layers. The instrument utilizes a 
metal discharge tube with a cold cathode 
A beam 10 p in diameter is accelerated 
through a variable potential of 20 to 50 
kv toward an anode diaphragm in a self- 
centering cone, which permits an optical 
line width of more than 100 p. Specimen 
temperature, monitored by a_ thermo- 
couple, can be increased to 1000° C., 
The observation chamber has three view- 
ing ports, with a pivotable fluorescent 
screen. Two electromagnetic lenses of 
variable focal length make it possible to 
focus on the fluorescent screen for pow- 
der diagrams, on the sample for small- 
beam diffraction, and above the sample 
for shadow microscopy. Magnified im- 
ages of the sample and of reflections 
can also be obtained. Norden-Ketay 
Corp., Dept. S« 
Boston, Mass 


, Snow and Union Sts.. 


® CATALOG illustrates and describes items 
for determining moisture quantity in any 
granular, solid, liquid, or semiliquid ma- 
terial. Listed are moisture tellers, speed 
ovens, fan-cooled desiccators, and acces- 
sory items such as balances, weights, 
sample pans, and drying dishes. (Harry 
W. Dietert Co., Dept. Sci., Roselawn 
Ave., Detroit 4, Mich. 


@ WATER CONDITIONER that is designed to 
prevent formation of scale in boiler, air- 
conditioning, and other heat-transfer sys- 
tems subjects flowing water to alternat- 
ing magnetic fields. The unit consists of 
two sections, a dispersing cell and a ho- 
mogenizing chamber; it contains no mov- 
ing parts. Crystallization is retarded, and 
dissolved salts and minerals become 
amorphous powders that remain in sus- 
pension or settle out as drainable mud. 
Pakard Manufacturing Co., Dept. Sci., 
2290 W. Beaver St., Jac ksonville 9, Fla 


® ABSORPTION CELL REFERENCE TABLE for 
use with Beckman spectrophotometers 
has been compiled by Will Corp. The 
table provides complete information on 
40 absorption cells. In addition, cell com- 
partments and assemblies designed for 
use with the cells described are illus- 
trated. (Will Corp., Dept. Sci., Roches- 
ter 3, N.Y 


® ELECTROGRAPH, model 420 by Century, 
provides instantaneous oscillograms. Uti- 
lizing electrosensitive paper, with auto- 
matic sensitizing and dry developng and 
fixing, the instrument is capable of 24- 
trace recording by light beam to 100 cy 
sec without amplification. (Century Elec- 
tronics and Instruments, Inc., Dept. Sci., 
1333 N. Utica St., Tulsa, Okla 
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(Nome of product) 


LOT MARK 
PREPARED BY: 


1 
ELEMENT ARY ANALYS Ss 


A PURITY: 


Some 


SCHWARZ 


Fine Chemicals 
for Industry 
and Research 
a 
Purines and 
Pyrimidines 
Phosphorylated 
Adenosine 
Compounds 
Cozymase 
Nucleosides 
and 
Nucleotides 
Nucleic Acids 
and 
Metallic 
Nucleates 
Sugar 
Phosphates 
Glutathione 
Sulfhydryl 
Reagents 
Sugars 
Tripheny! 
Tetrazolium 
Chloride 
Deoxynucleosides 
Optically 
Standardized 
Amino Acids 
Radioactive 
Chemicals 


Inc. 
aTORIES 
Z LABOR 
sCHWAR 


How 
High Quality 
is Assured 


in SCHWARZ 
Biochemicals 


High Specifications Are 
Established 


\ specification sheet delineates the quality 
of every chemical manufactured by 
Schwarz. These specifications are prepared 
in our Research Laboratories and are based 
on careful literature searches for the cor- 
rect values. 


Each Lot Must Meet These 
Specifications 


Every lot of Schwarz compound is ana- 
lyzed in our Control Laboratories before 
it leaves the production laboratory. Each 
assay must meet the specifications set 
forth. The asay slip must be approved by 
the head of our research group. 


Complete Records Are Kept 
For Each Lot 


A lot number appears on every shipment 
of fine chemicals made by Schwarz. A 
copy of the analysis of each lot is filed in 
our Order Department—so every pur- 
chaser instantly may be given data he 
may need, 


> 

Extensive Research Is 

J > 
Maintained 
Schwarz research is intensively directed 
to the commercial production of cell sub- 
stances. Schwarz Laboratories was the 
first and in many cases is the only manu- 
facturer of a number of important bio- 
chemicals. 


All Operations Are Guided By 
Long Experience 


Schwarz Laboratories has a long record 
of accomplishment and leadership in 
manufacturing biochemical intermediates. 
It is the oldest and largest manufacturer 
in the world of nucleic acid and its related 
derivatives. You can rely on Schwarz. 


SCHWARZ LABORATORIES, INC. 


‘ 230 Washington Avenue 


Mount Vernon, New York 
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® DOUBLE-CRYSTAL X-RAY 


DIFFRACTOME- 
TER incorporates a perfect crystal that 
functions as an analyzer for any test crys- 
tal being investigated. Maximum resolu- 
tion is obtained by reflecting the x-ray 
beam into the collimator from this crys- 
tal. Slit systems at the collimator ends 
screen out the alpha-2 component. Film 
from the photographic unit functions as 
a guide for the Geiger counter in dis- 
closing substructural details of the sam- 
ple. (New Brunswick Scientific Co., 
Dept. Sci., P.O. Box 606, New Bruns- 
wick, N.J.) 


® RECTILINEAR RECORDING MILLIAMMETER 
presents signals in their rectilinear ap- 
pearance, Rectilinear writing is made 
possible by a pantographic linkage, which 
includes a gimbal mounting for the pen 
and a freely moving frame with counter- 
balancing weights that insure uniform 
pen pressure throughout the deflection. 
Texas Instruments, Inc., Dept. Sci., 
6000 Lemmon Ave., Dallas 9, Tex. 


®INCUBATOR provides for external con- 
trol of temperatures from 5° to 50°C. A 
dial thermometer on the door registers 
inside temperature. The unit will accom- 
modate 120 bottles of 190-ml size or 105 
bottles of 300-ml size. (Central Scientific 
Co., Dept. Sci., 1700 Irving Park Rd., 
Chicago, III.) 


® AUTOMATIC BALANCE employs only two 
knife edges instead of the conventional 
three. On-the-job sensitivity corrections 
can be made by knob adjustment. The 
balance utilizes the substitution method 
of weighing and provides for readings on 
a projected scale from 0.1 mg to 200 g. 
American Balance Corp., Dept. Sci., 48 
Potter Ave., New Rochelle, N.Y.) 

® MONOCHROMATIC CONDENSER provides 
efficient illumination for ultraviolet mi- 
croscopy and photomicroscopy. Attached 
to a 500-mm monochromator, the lens 
system permits the ultraviolet light source 
to be moved 10.25 in. from the photo- 
micrographic equipment, The condenser 
illuminates the complete field of view 
of the microscopic image. (Bausch and 
Lomb Optical Co., Dept. Sci., 635 St. 
Paul St., Rochester, N.Y. 

® ULTRASONIC TRADUCER for cleaning, 
plating, and other physical and chemical 
processes is sealed, metal-jacketed, and 
thermostatically protected. Its resonant 
frequency of 20 kcy/sec provides maxi- 
mum cavitation energy above the range 
of human perception. It is powered by 
a generator that is continually variable 
in frequency from 10 key to 1200 key 
and has an output of 400 w. (General 
Ultrasonics Co., Dept. Sci., 1240 Main 
St., Hartford, Conn. 





Reco 





Distillozoraph 





® TWO NEW PLASTICIZERS have been in- 
troduced by Rubber Corporation of 
America. One of these is a blend of di- 
isodecyl phthalate and di-isodecyl adi- 
pate that functions as a low-temperature 
plasticizer for polyvinyl chloride. It ex- 
hibits low volatility and high heat stabil- 
ity. The other product, called DIDP-10, 
has been formulated for wire coating ap- 
plication and like purposes. It is designed 
to improve low-temperature brittle points 
in polyvinyl chloride compounds while 
maintaining the low that is 
characteristic of higher phthalate esters. 

Rubber Corp. of America, Dept. Sci., 
Hicksville, N.Y. 


volatility 


® ANESTHOGRAPH measures the depth of 
anesthesia of patients who are undergo- 
ing surgery. The instrument, which in- 
corporates an electroencephalograph and 
an electrocardiograph, simultaneously 
records brain-wave patterns and heart- 
action tracings. (Edin Co., Inc., Dept 
Sci., 207 Main St., Worcester, Mass. 

® LABORATORY FURNITURE is cataloged 
and illustrated in a new Duralab publi- 
cation. Specifications are given for cen- 
ter, wall, and titration tables; fume 
hoods; storage cases; distillation racks: 
and other equipment. (Duralab Equip- 
ment Corp., Dept. Sci., 979 Linwood St., 


Brooklyn 8, N.Y. 





A completely self-contained 
gas analysis unit, priced within 
reach of all analytical labor- 
atories. Completely automatic. 
Send for your copy of descrip- 
tive brochure. 





FOR VAPOR PHASE CHROMATOGRAPHY 


Catalog RE 13 describes 

the COMPLETE LINE OF 
RECO CHROMATOGRAPHIC 
equipment. Send for 

your copy today. 


A partition-elution apparatus 

Efficiency of approximately 2000 theoretical plates 

Each purified component can be recovered quantitatively 
Operates on 2 to 200 milligrams of material 


Covers boiling point range from O to 350° Centigrade 


\ RESEARCH EQUIPMENT CORPORATION 


\ 





1135 Third Street, Oakland, California 
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BALZERS InterferenceFilters | VOW available 
for isolating narrow spectral bands | SCHAAR eatateg AC-56 









o 
400 





400 
wavt LtncTH mu 









| ( CARONITOGR ADM | 


> 2pparat 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 my, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


4 Ind eging ; 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 






NEW, LARGER 


MOST COMPLETE! 


also in reflectometry, light scattering measurements, 
microcolorimetry, refractometry, polarimetry, and in all 
other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin +180 to 


PHOTOVOLT CORP. | chromatography 
95 Madison Ave. New York 16, N. Y. cad 





In this new 1956 Edition of the Schaar Chroma- 
You can always depend upon tography Catalog, you have the most complete 
range of equipment, accessories and chemicals 
used today in chromatographic analysis. The very 





° ° , 
. “when lime ts of the essence -”” 


Nutritional Biochemicals Corporation 











when your needs for Research latest apparatus is presented in addition to stand- 
Biochemicals demand speedy delivery. ard materials. The new Schaar Catalog AC-56 
provides a single, complete source for all chroma- 
e AMINO ACIDS tographic needs. 
e “VITAMIN FREE” CASEIN 
HVERAR SALE NEW Catalog FEATURES: 
e NUCLEOPROTEINS 
PURINES, PYRIMIDINES Round Jar Set-Ups % Tube Set-Ups 
Solvent Assemblies Ultra-Micro Pipettes 
e “VITAMIN FREE” CASEIN Stainless Stee! Clips Indicator Spray Bottles 
Chromatographic Cabinets Chromatogram Drying Oven 
e MISCELLANEOUS Chromatographic Tubes Filter Papers 
ithe Cellulose Powders % Fraction Collectors 
BIOCHEMICALS % Solvents, Chemical Absorbents and * Ch UL chments for 
lon-Exchangers Spectvaphetometers 
% Sample Applicator % Electric Desalter 
Electrophoresis Apparatus % Distillograph 
Densitometers % Ultra Violet Lamps 
Support Rocks 


% New Items not listed in Ist Edition. 





FREE OF COURSE 


NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 


21010 Miles Avenue @ Cleveland 28, Ohio 


Write Today For Your Copy of 
SCHAAR CATALOG AC-56. 


$C ad A A im C a Laboratory 


AND COMPANY “#*Pre"! 





Write For 
New Catalog 
May 1956 
cote Over 1500 Items 
__-cseesseeat Write Dept. 102 
Ena RE aaa 754 West Lexington Street © Chicago 7, Illinois. 
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PERSONNEL PLACEMENT 

















CLASSIFIED: |18¢ per word 
charge $3.60. Use of Box 
counts as 10 additional words 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 


minimum 
Number 


DISPLAY: Rates listed below no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 


factory credit is established 


Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 

26 times in 1 year 20.00 per inch 

52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 

reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 











i\\|| POSITIONS WANTED | 


Botanist, Ph.D.; » 2% years’ 
microbiology, R e physiology. esires 
teaching-research position. Rese arch interest : 
ilgal physiology. Box 77, SCIENCE 


teaching biology, 


Botanist, M.S. in plant physiology; 39, family; 
instructor mathematics, chemistry Desires 
new teaching positior Merrill Barnebes 3012 
Churchill, Macon, Ga X 


Medicine tr 
and internal 


and 


Doctor of 
physiolog 
teaching 


ained in cardiopulmonary 
medicine. Research or 
3ox 112, SCIENCE, X 


research 


Microbiologist. Recent Ph.D. Biochemical train- 
ing. Industrial and academic research experi- 
ence eaching or research. Box 114, SCI 
ENCE ‘ 





The Market Place 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 








DISPLAY: Rates 
charge for 
invoices will 
account basi 
factory credit 


listed below — no 

Box Number. Monthly 

be sent on a charge 
rovided that satis- 
is established. 


$22.00 per inch 
21.00 per inch 
20.00 per inch 
19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 











BOOKS AND | MAGA AZINES | i 








PURCHASE . .. | Sets and runs, foreign 


SCIENTIFIC 


PERIODICALS 
and BOOKS 


WANTED TO 
Entire 

{libraries and smaller 

collections wanted, 


and domestic. 


WALTER J. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 
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||| POSITIONS WANTED ||| 
Physician, Ph.D. (physiology, pharmacology) ; 
6 years of teaching; 8 years as director, depart 
ment of pharmacology, pharmaceutical company. 
Medical Bureau (Burneice Larson, Director), 
Palmolive Building, Chicago X 
Radiation Biologist, M.S., Ph.D.; cytology and 
cytogenetics, 1955 graduate; years’ research 
experience. Desires research position. Box 113, 
SCIENCE x 


(| POSITIONS OPEN [iii 












(a) Research pathologist; research and training 
center in tropical country under American aus 
pices. (b) Biochemist, Ph.D., experienced in 
clinical chemistry to head hormone chemical 


analytical laboratory; fully equipped air-condi 
tioned department; university city, Southwest 


(c) Full or Associate Professor, medical schooi 


department of rmacology $8000—9000. (d) 
Development Engineer experienced in unit op 
erations and pilot researc 1dministrative post; 
preferably scientist with chemist or industrial 
engineering in natural gas or allied fields; 18 
month foreign assignment; $10,000-12,000 year. 
S$5-2 Medical Bureau Larson, Di 
rector), Palmolive cage 





GRANTS AU i | 


The Dickinson Research Memorial, research arm 


of the Planned Parenthood Federation of Amer- 
ica, Inc., is interested in supporting basic re- 
search in the physiology of reproduction, with 
special emphasis on factors influencing fertility. 
For further info rmation address the Dickinson 
Research Memo rial, 501 Madison Avenue, 2 
York 22, New York 18, 2 


|| BOOKS AND MAGAZINES 


Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
et prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 





SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 

——— Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 

















(AIIM PROFESSIONAL . SERV 


a 








LaWall & Harrisson 


Div, S, 1921 Walnut St, Philadelphia 3, Pa. 


ACTERIOLOGICAL 
CHEMICAL 


Pharmacological 











POSITIONS OPEN i 


ANATOMY DEPARTMENT, DALHOUSIE UNI- 













VERSITY. Applications are invited for an as- 
sistant professor in the Department of Anatomy 
Experience in tea and rescaren in embry- 
ology and histol in neuroanatomy, is es- 
sential, and working knowk ae of gross anat- 
omy is desirable. Candidates with a medical 
degree will be preferred, although those with an 
honors degree in medic biology will 
receive special consi inimum sal 








$5000. The 
and experi 
rofessor R. L 
niversity, Hali- 


da 6/8; 7/13; 8/10 


POSITIONS REQUIRING DEGREES IN 
MEDICINE OR SCIENCE: (a) Chemist or 
Chemical Engineer; male; B.S.; duties in pilot 
l and pment section; to 
also (b) Biocher mist; B.S.; duties in- 
tissue metabolism, enzyme studies, bio- 
inalysis, smal nimal work; to $4000; 
(c) 
chemical 
itical concern 


Chief Bacteri- 


cess levek 





clude 
chemical 
well-knowr 
Biochemist; Ph.D. to head hormone 


eastert pharmaceutical house 





analytical laboratory, pharmace 
southwestern university cit (d 


ologist; female preferred 








400-bed teaching hos- 

pital; New England. (e) Biochemist; supervise 
clinical laboratory, 650-bed tuberculosis hospital; 
to $4900: college communit; 5,000; South. 
(f) Two Anatomists; t: experienced 
gross anatomy, resear« M.D. or 
Ph.D. for aculty af m uctor or 
assistant professor, new medical center to be 
occupied late 1956; $4500-6200 depending on 
experience; South-centt (g) Immunochemist; 
or ra.D biochemist ned i mmunochemis- 
try 1 aller ry, prepares extracts 
for trea illergy patient 750 
bed hosp it ; $7 I Woodward Medical 
Bure Nor W s} Ave Chicago 
X 


Ill PROFESSIONAL seRvicesS iif 






Projects, Consultation, and Pro- 
cna duction Control Services in 
restarch @ Biochemistry, Chemistry, Bacteri- 

FOUNDATION ology, Toxicology — Insecticide 

Testing and Screening. 

WRITE FOR PRICE SCHEDULE 
WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. BOX 2217-¥ @ MADISON 1, WISCONSIN 


WISCONSIN 














YOU can TELL and SELL 
more than 33,500 scientists 
here .. . at a very low cost. 


Your sales message in an ad this size costs only 
$55.00 at the one-time rate—less for multiple in- 
sertions. And the results|—well, here’s what one of 
the many satisfied advertisers in SCIENCE has to 
say 


“SCIENCE Is consistently our most profitable 
medium. Business secured solely thre SCIENCE 
ads has been the backbone of our suceess In this 
field.’’ 

“We carry a considerable amount of advertising 
in various periodicals, but none is so productive 
of results as SCIENCE.” 


Prove to yourself the effectiveness of SCIENCE in 
increasing your Market, Sales and PROFITS—#end 
your “‘Copy’’ NOW—or write for further information 
and Rate Card No. 29 
SCIENCE 1515 Mass Ave., NW, 
Washington 5, D.C. 
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BOOKS + SERVICES + SUPPLIES + 





—The MARKET PLACE 


EQUIPMENT 








\\\|||| PROFESSIONAL SERVICES 





ACTH * Growth 
* Gonadotropins 
Estrogens * Androgens 
Corticoids * Progesterone 
Others 
HYPOPHYSECTOMIZED 
RATS 
CUSTOM ENDOCRINE 
SERVICES 


Write for details 






ENDOCRINE LABORATORIES 
MADISON, INC. 


Beltline Highway M 


OF 


500) Wis 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome 

VANTACE PRESS, Inc. + 120 W. 31 St., N. Y. 1 
In Calif.: 6253 Hollywood Blvud., Hollywood 28 


|\\\|| SUPPLIES AND EQUIPMENT 





Kilogram Quantities 
PURE METHYL LAURATE 


No detectable unsaturates 
No Cio No Cis 


Aiso other high purity chemicals 


APPLIED SCIENCE LABORATORIES, INC. 
140 WN. Barnard St., State College, Pa. » AD 8-6282 
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From the hand of 
veterinarian 


Ibi * = 
albino rats Papaeen 


Hypophysectomized 
Rats 


*Descendants of the 
Sprague-Dawley and 
Wistar Strains 


HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 


Dept. B, Wilmington, Mass. 




















Special LaMOTTE Reagents 
for Analysis 
TIRON—for determination of Iron, 
Titanium, and Molybdenum 
ZINCON—for determination of Zinc 
and Copper 
xk*x*k« 
Send for LaMotte Catalog on 
CHEMICAL CONTROLS for 
pH, Chlorine, Phosphates and 
Polyphosphates, etc. 
LaMotte Chemical Prod. Co. 
Dept.H Towson 4, Md. 











ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 


DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


SEND FOR DETAILS 
ON THE NEW, 
ULTRA-COMPACT 


IGME-LARDY WARBURG 
APPARATUS 
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TIME LAPSE PHotTocrapny - 
PHOTOMICROGRAPHY — WITH THE 
NEW 16 MM. SIEMENS RECORDING 
CAMERA IS SIMPLICITY ITSELF 
ONLY PARTS, ALL ELECTRICALLY 
CONNECTED 
CAMERA — POWER SUPPLY — TIMER 
ADAPTABLE TO ANY PURPOSE RE- 
QUIRING INTERVAL PHOTOGRAPHY 
For Information on This or Any Other Branch 
of Photomicrography Write, Stating Require- 
ments, To 
KENNETH A. DAWSON CO. 
106 Concord Ave., Belmont 78, Mass. 
Microscope and Instrumentation Specialists 











CONSISTENT RATS & MICE 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 


of Wistar rats and W.S. mice 














STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 
ESBE LABORATORY SUPPLIES 
459 Bloor St., W. Toronto, Canada 











LOVINS MICRO-SLIDE FIELD FINDER 
= Now available directly from 
™‘*\ the manufacturer. . . 











s. W. & L. E. Curley, Troy, N. Y. 








Rt. 4, Box 205 





HOLTZMAN RAT COMPANY 


Two factors contribute to the success of our rats in tumor research: first, the 
insignificant levels of spontaneous tumor incidence and second, the low percent of 
tumor implant regression. The latter especially applies to the Flexner-Jobling and 
Walker 256 Carcinomas and R-8, R-39 and Jensen Sarcomas. 


Madison 4, Wisc. 


Phone Alpine 6-5573 
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PSYCHOPHARMACOLOGY 


Symposium at the December 1954 AAAS Berkeley Meeting 


Edited by NATHAN S. KLINE 
Director of Research at Rockland State Hospital, Orangeburg, New York; 
College of Physicians and Surgeons, Columbia University 


Foreword by WINFRED OVERHOLSER 
Superintendent, Saint Elizabeths Hospital, Washington, D.C. 


6 x 9 inches, 175 pages, 11 tables, 3 figures, bibliographies, index, clothbound, 1956 
Price $3.50. AAAS Members’ prepaid order price, $3.00 


Publication No. 42 of the American Association for the Advancement of Science 


Unlike earlier drugs that clouded the consciousness of the mental patient or even rendered him unconscious, chlor- 
promazine and reserpine “have the unusual property of sedating the patient, reducing his overactivity, and allaying his 
anxiety, while at the same time he remains fully conscious and thus far more amenable to the various other therapeutic 
approaches of a psychological nature. Add to this the facts that the drugs are almost free from untoward side effects, 
and that they are non-addictive, and it is easy to see why an extraordinary enthusiasm over their possibilities has been 
exhibited.” (W. Overholser) 


This first major conference on the use of chlorpromazine, reserpine, and related drugs covers treatment of schizo- 
phrenia, psychoneuroses, manic depression, and chronic alcoholism in children, adolescents, and adults of both sexes. 
Methods of treatment, side effects, results, and conclusions are presented with case histories and proper cautions about 
not considering these new drugs panaceas. Discussions of the papers introduce the valuable experience and observations 


of additional leaders in the field. 


This volume will be of the utmost importance to psychiatrists, neurologists, clinical psychologists, physiologists, 


pharmacologists, and biochemists. 


CONTENTS 


Clinical Observations with Chlorpromazine 
LESTER H. MARGOLIS, AMES FISCHER, ROB- 
ERT N. BUTLER, and ALEXANDER SIMON, 
University of California School of Medicine and the 
Langley Porter Clinic, Department of Mental Hy- 
giene, State of California, San Francisco 


Clinical Application of Chlorpromazine 
VERNON KINROSS-WRIGHT, Department of Psy- 
chiatry and Neurology, Baylor University College of 
Medicine, Houston, Texas 


Clinical Applications of Chlorpromazine in Psychiatry 
ANTHONY A. SAINZ, Marcy State Hospital, Marcy, 
New York. 


Considerations on the Cerebral Action of Reserpine 
ANTHONY A. SAINZ 


Psychiatric Use of Reserpine and Chlorpromazine: 
Results of Double-Blind Studies 
LEO E. HOLLISTER, LEO TRAUB, and WALLACE 
G. BECKMAN, Veterans Administration Hospital, 
Palo Alto, California 


Discussion 


Clinical Applications of Reserpine 
NATHAN S. KLINE 


Clinical Trial of Reserpine in Psychotic and 
Psychoneurotic Ilnesses 
A. E. BENNETT, Department of Psychiatry, Herrick 
Memorial Hospital, and the A. E. Bennett Neuro- 
psychiatric Research Foundation, Berkeley, Cali- 
fornia 


Discussion 


Pharmacology of Chlorpromazine, Reserpine, 
and Related Drugs 
FREDERICK H. MEYERS, Department of Pharma- 
cology and Experimental Therapeutics, School of 
Medicine and College of Pharmacy, University of 
California, San Francisco 


Studies on Mescaline IV: 
Antagonism between Mescaline and Chlorpromazine 
HERMAN C. B. DENBER, Manhattan State Hospital, 
Ward's Island, New York, New York, and SIDNEY 
MERLIS, Central Islip State Hospital, Central Islip, 
New York 


Mechanism of Action of Lysergic Acid 
Diethylamide, Seratonin, and Related Drugs 
MURRAY E. JARVIK, Albert Einstein College of 
Medicine, New York, New York 


Discussion 


Index 


AAAS PUBLICATIONS 


1515 Massachusetts Avenue, NW, Washington 5, D.C. 
English Agents: Bailey Bros. & Swinfen, Ltd., 46 St. Giles Street, London W.C.2 
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ALPHA 
BETA or 
GAMMA COUNTING 


ee ee with NRD’s 
| SCINTILLATION 


| WINDOWLESS COUNTER 








\ a —> 
asinine 









) This versatile counter offers unusual flexibility, 
because its highly unusual design permits 
highly efficient alpha, beta, or gamma counting 
with easy interchangeability. Samples may be 
inserted or changed without introducing 

spurious counts or making it necessary to 
reduce high voltage. 





Correct sample position is assured by an auto- 
matic stop. The geometry of sample and 
sensitive crystal is widely variable, and 
reproducible to .001 inch by a calibrated 
indication which may be locked in place if 
desired. Flat samples of alphas or low energy 
betas are held close to the phosphor for 
maximum efficiency. 














Use this Model CS-5 Counter with any 
NRD Scaler or Count Rate Meter for most 
efficient results. 


This is one of many instruments which NRD 
offers for your radioisotope laboratory. Write 
for our general catalog of counters, scalers, 
and accessories. 





6427 ETZEL AVENUE 
ST. LOUIS 14, MO. 


Instrument Co. 


A Division of Nuclear Corporation of America, Inc. 


























300-911 


PAPER ELECTROPHORESIS ASSEMBLY, 
Spinco Model R. For reproducible separation and 
quantitative measurement of electromigratory 
serum components, affording high resolution and 
uniformity of migration. Consisting of a Durrum 
type migration cell, power supply for closely con- 
trolled power input, and the Analytrol—a den- 
sitometer specially designed and calibrated for 
blood serum analysis, and which automatically 
scans, plots and integrates dry paper strips in 
2 to 3 minutes. 

Advantages are: the small size of the cell; a 
completely developed and tested system for blood 
serum proteins; and a densitometer which com- 
pensates, by built-in correction factors, for 
deviations otherwise introduced by interpreta- 
tion of uncorrected absorbance measurements of 
dye density on paper strips. 

Electrophoresis Cell, Durrum Type. Processes simultaneously 
eight paper strips, conveniently placed on and removed from a 
folding Nylon rack. Cell is constructed of transparent metha- 
crylate plastic, with full length baffled buffer reservoirs and 
platinum electrodes. Serum samples are evenly distributed in 
a uniform stripe at the apex of the paper strips, using the special 
applicator. Electrical connection to the strips is established 
above the liquid level of the buffer in each reservoir through 
horizontal wicks, which eliminates subsequent blotting or 
trimming of the strips with consequent disturbance of the 
migration pattern. After the migration period, the racks can be 
unfolded to horizontal position and placed directly in the 
drying oven, without handling the wet strips. 

Duostat Power Supply. Range 0 to 500 volts. With connections 
for use with two cells. Provides automatically regulated power 
input, either constant-current or constant-voltage. Accidental 
contact with output-voltage circuit is pre vented as current is 
not supplied until cover of cell is safely in position and the elec- 
tro-mechanical interlock is closed. 





More detailed infor sent upon request, 


A. H.T. co. 


SPECIFICATION 


Spinco Model R 


PAPER ELECTROPHORESIS 
ASSEMBLY 


<4 For routine clinical labo- 
ratory analysis of blood 
serum proteins 


<Rapid, automatically re- 
corded, reproducible 
evaluation of components 








Analytrol (Densitometer). A curve-drawing integrator which 
automatically scans finished paper strips in two to three 
minutes. Oiling of strips to render them translucent is un- 
necessary. Converts the color density pattern into a pen drawn 
concentration curve, simultaneously making a saw-tooth 
integration tracing. Provides an accurate measurement of the 
area under each peak, which area is quantitatively related to the 
concentration of the component defined by the curve. 


300-911. Electrophoresis Assembly, Spinco Model R, 
complete with dyeing and washing trays and other auxiliary 
equipment for one cell operation and detailed instructions for 
serum protein analysis; for 115 volts, 60 cycles, a.c. 1,656.00 


300-000. Electrophoresis Cell, only 190.00 


301- 100. Duostat Power Supply, for 115 volts, 50/60 cycles, 
a.c. 200.00 
300-300. Analytrol, only, for 115 volts, 60 cycles, 

1,190.00 





ARTHUR H. THOMAS COMPANY 





LABORATORY APPARATUS 


More and More 
Laboratories 
RELY ON THOMAS 


P. O. BOX 779 


Laboratory Afparals and Reagents 


PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System TWX PH-72 
ADLVAUUNAVUEAANEDUELUADUNDUAOUOEDANDOEDOADOOEDOADUEDUANOONDOEDUADUENGOEDOADOGUAEOOEDOOOOEEUOEDOEDOEOUOOUOEDOEUEAOUAEUUEDUADUANUONUOEDUEEUEGUOEDOODOOEOOODOOOOEDDOEOEDUOOOOOOEUOEOUELUOUOOOOOOOED 





